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■I the 0tndj, ana io give hio^a full Knowledge of Figares in their Application to all tne 
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IT 1. A SINGLE or individual thing is called a urn/, tmt^i 
or one ; one and one more are called two ; two and one more 
are called three ; three and one more are called four ; four 
and one more are called fi\se ; five and one more are called 
fix; six and one more are called seven; seven and one more 
are called eight ; eight and one more are called mne ; nine 
and one more are called ten^ &c. 

These terms, which are expressions for quantities, are 
called numbers. There are two methods of expressing 
numbers shorter than writing them out in words ; one called 
the Roman method by letters,* and the other the Arabic 
method by figures. The latter is that in general use. 

In the Arabic method, the nine first numbers have each 
an appropriate character to represent them. Thus, 

' ■ ^ r ■ ' ' — ■ 

* in the Rcmian method by letters. I represents cm ; V,^ve; X, ten; hy^Jty ; 
C, one hundred ; D,^re htmared ; and M, one Uioitsand. 

As oAeu as any letter is repeated, so many times its value is repeated, unless it 
be a letter representing a less number placed before one representing ^kgreaUr; 
Uien the less number is taken from the greater \ thus, tV represents ybur, UC, mnt, 
Slc., as will be seen in Ihe following 

TABIiE. 



One 

Two 

Three 

Four 

Five 

Six 

Seven 

Eight 

Nine 

Ten 

Thirty 

r-s? . 

Sixty 
Beventy 

Eighty 



I. 


Ninety 


II. 


One hundred 


in. 


Two hundred 


liU. or fV. 


Three humhred 


V. 


Four hundred 


VI. 


Five hundred 


VIL 


Six hundred 


viri. 


Seven hundred 


vim. or IX. 


Eight hundred 


X. 


Nine hundred 


XX. 


One thousand 


XXX. 


Five thousand 


XXXX. or JtL. 


Ten thousand 


L. 


FiAy thousand 


LX. 


Hundred thousand 


LXX. 


One million 


LXXX. 


Two million 



LXXXX. or XC. 
C. 

CC. 
CCC. 

cccc. 

D. or ID*» 

DCC. 
DCCC. 
DCCCC. 
M. or Cp.f 

IDO.orV.t 

CCIOO.orX: 
1000. 

CCCIOOD.cca 
MM. 



*vl3 It Msd Initead of D to ropreient five hundred, and for every additlooal O 
■nod at ibe right, hand, the number is increased ten times, 

* CIO is used to roprenent one thoueand, and for every C and O put At 
MUBMt ia increaaed ten time*. . 

X A iiM •*« eof attjnhtr iDcraasea Ita valot mm tAMtMMl %% 






t KUBlEtl4TI01^. 

A tint/, tifiilyy or one, is represented by this character, 
TSoo 



Tkrtt 

Fawt 

Fiue . . . 

Six 

Swtm . . . • • • . • *' ' 

Eight 

Nine 

Ten has no appropriate character to represent it ; but is 
considered as forming a unit of a second or higher 
order, consisting of tensj represented by the same 
character (1) as a unit of the first or lower order, 
but is written in the second place from the right 
hand, that, is, o^;the left hand sider of units ; and 
as, in this case,- there are no units to be written 
with it, we write, in the place of units, a cipher, (0,) 
which of itself signifies nothinj 

One ten and one unit are called 

One ten and two units are called 

One ten and three units are called 

One ten and four units are called 

One ten and five units are called 

One ten and six units are called 

One ten and seven units are called 

One ten and eight units are called 

One ten and nine units are cidled 

Two tens are called 

Three tens are called 

Four tens are called 

Five tens are called 

Six tens are called 

Seven tens are called 

Eight tens are called 

Nine tens are called 

Ten tens are called a kmdred^ which forms a unit of a 
still higher order, consisting of Aomlreds, represented 
by the same character (1) as a unit of each of the 
foregoing orders, but is written one place fitrther 
toward Cbe left hand, tiiat is, on the left hand side 
of tens ; thus, .... One hundred 

O&o hundred, one ten, and one unit, are called 

One hundred and eleoem 



T 1- 

1. 

% 

& 

X 

a 



;; thu 


8, Ten la 




Eleven 1 1. 




Twelve 12, 




Thirteen 13* 




Fourteen 14» 




Fifteen 15 




Sixteen 16. 




Seventeen 17. 




Eighteen 18L 




Nineteen 19. 




Twenty 2(k 




Thirty 30. 




Forty 40, 




Fifty 60. 




Sixty 6a 




Seventy 70. 




Eighty 8a 




Ninety 9^ 



lOQk 
111. 



f 2, S. xcrMXRAttoir. 9 

If 2. There are three hundred sixty-five days in a yeaf . 
In this numher are contained all Ithe orders now descrihed) 
yiz. units, tens, and hundreds. Let it he recollected, umte 
occupy the first place on the right hand ; tensy the second 
place from Uie nght hand; hundredsy the third place. This 
numher may now he decomposed^ that is, separated intopartSy 
exhibiting each order by itself, as follows: — The highest 
order, or hundreds, are threCy represented by this character, 
3 ; but, that it may be made to occupy the third place, count- 
ing from the right hand, it must be followed by two ciphers, 
thus, 300, (three hundred.) The next lower order, or tens^ 
are six, (six tens are sixty,) represented by this character, 6 ; 
but, that it may occupy the second place, which is the place 
of tens, it must be followed by one cipher, thus, 60, (sixty.) 
The lowest order, or tmitSj are five, represented by a single 
character, thus, 6, (five.) 

We may now combine all these parts together, first writing 
down the five units for the right hand figure, thus, 5 ; then 
the six tens (60) on the left hand of the units, thus, 65 ; then 
the three hundreds (300) on the left hand of the six tens, 
thus, 365, which number, so written, may bo read three 
hundred, six tens, and five units ; or, as is more usual, three 
hundred and sixty-five. 

IT 3. Hence it appears, that figures fiave a diff^ent mdue 
according to the place they occupy j cowtting from the right hand 
towards the left. 

'^ . W H t^ 

Take for example the number 3 3 3, made by the sam« 

figure three times repeated. The 3 on the right hand, or in 
the first place, signifies 3 units ; the same figure, in the second 
place, signifies 3 tenSy or thirty; its value is now increased 
ten times. Again, the same figure, in the third place, signi- 
fies neither 3 unitSy nor 3 tensy but 3 hundreds^ which is tsn 
times the value of the same figure in the place immediately 
preceding, that is, in the place of tens ; and this,is a funda- 
mental law in notation, that a renuival of one place towards 
the left increases the value of a figure ten times. 

Ten hundred make a thoasandy or a unit of the fourth 
order. Then follow tens and hundreds of thousands, in the 
i»mae n^anner as tens and hundreds of units. To thousands 
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facceed mtBioM, bittum, &c., to each of which, as to tnikf 
and to tiionsands, are appropriated three places,* as exhi- 
bited in the following- examples : 






■e 1 S I i * 

•i - .2 :§ g ^ 

£ ^ =2 3 5 5 

O^ H tt S H P 
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^3 nc3 n3 n3 T3 

^ 49 Q^ ^ (D 



3 174692 837463 619 



Example 1st 

Example 2d. 3, 1 7 4, 5 9 2, 8 3 7, 4 6 3, 6 1 2^ 



n3 



r o o _r o _r o o o a^ »s o 

•c .g 3 'C .g s 'C .2 g -2 .2 S -c .2 I -c .8 

O.aJ'g p.fe;s P.S.2 g.a3;2 g^Sg S,5"§ 
cooOTiooeH Tfion cooi^ oioH i-io»J 

To facilitate the reading of large numbers, it is frequently 
practised to point them off into periods of three figures each^ 
as in the 2d example. The names and the order of the pe* 
nods being known, this division enables us to read num- 
bers consisting of many figures as easily as we can read 
three figures only. Thus, the above examples are read 3 
(three) Quadrillions, 174 (one hundred seventy-four) TriW 
lions, 592 (five hundred ninety-two) Billions, 837 (eighl 
hundred thirty-seven) Millions,, 463 (four hundred sixty* 
three) Thousands, 512 (five hundred and twelve.) 

After the same manner are read the numbers contained ia 
the following 

* This is according to the French meihod of coontinff. The Bngkuh, after 
hundreds of millions, instead of proceeding to billionS; reckon thousancu. tens and 
hundreds of thousands of millions; appropriating fix places, instead or threeyit 
■ullioDS; billions, Sui. 
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KUMSBATIOS* 




KUMERATIOlf TABI1& 

Those words at the head of the 
table are applicable to. aay sum of 
number, and must be committed pei^ 
fectly to memory, so as to be readilj 
applied on any occasion. 



Of these characters, 1, 2, 3, 4, 5^ 
6, 7, 8, 9, 0, the nine first are some- 
times called- significant figures, or 
digits, in distinction firom the lastj 
which, of itself, is of no value, yet, 
placed at the right hand of another 
figure, it increases the value of 
that figure in the same tenfold pro- 
portion as if it had been followed by 
any one of the significant figures. 



Note. Should the pupil ifind any difficulty in reading the 
following numbers, let him first transcribe tkem, and point 
them off into periods. 

5768 52831209 286297314013 

34120 176264013 5203845761204 

701602 3456720834 13478120673019 

65392S5 25037026531 341246801734526 

The expressing of numbers, (as now shoWn,) by figures, 
is called Notation, The reading of any number set down in 
figures, is called Numernfion, 

After being able to read correctly all the numbers in the 
foregoing table, the pupil may proceed to expiess the fol^ 
lowing numbers by figures : 

1. Seventy-six. * 

S. Eight hundred and seven. 

3. Twelve hundred, (that is^ one thousand and two hvn- 
*ed.) 



• 
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« 

.4. Eighteen hundred. 
, 5. Twenty-seven hundred and nineteen. 
4 6« Forty-nine hundred and sixty. 
*, y. Ninety'^wo thousand and forty-five. 
Q^ One hundred thousand. 
9. Two millions, eighty thousands, and seven hundredik 

10. One hundred millions, one hundred thousand, ona 
hundred and one. "* ; 

11. Fifty-two millidns, six thousand, and twenty. 

12. Six billions, seven q^llions. eight thousand, and nine 
hundred. 

13. Ninety-four billions, eighteen thousand, one hundred 
and seventeen. 

14. One hundred thirty-two billions, two hundred millions^ 
^ and nine. 

1$. Five trillions, sixty billions, twelve millions, and tea 
thousand. 

16. Seven hundred trillions, eighty-six billions, and seven 
millions. 
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OF SIMPLE NUMBERS. 

• 
IT 4. 1. James had 5 peaches, his mother gave him^ 
peaches more; how many peaches had he then ? 

2. John bought a slate for 25 cents, and a book for eight 
eents ; how many cents did he give for both ? 

3. Peter bought a waggon for 36 cents, and sold it so a» 
to gain 9 cents ; how many cents did he get for it ? 

4. Frank gave 15 walnuts, to one boy, 8 to another, «sd 
had 7 left ; how many walnuts had he at first ? 

5. A man bought a chaise for 54 aollars ; he expended S 
dollars in repairs, and then sold it so as to gain 5 dollars ; 
h^w.ma^j^oUars did he get for the chaise ? 

6. A man bought 3 cows ; for the first he gave 9 dollars^ 
for the second he gave 12 dollars, and for the other he gave 
10 dollars ; how many dollars did he give for all the cowsf 

7. Samuel bought an orange for 8 cents, % book for IT 
eents, a knife for 20 cents, and some walnuti for 4 tMilPi; 
how many cents did he spend ? 



»4. 
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, S. A man had 3 calves worth 3 dolluv each, 4 rahca 
worth 3 dollars -each, and 7 calves worth 6 dollars Ctcb ; 
how many calves had he ? 

9. A man sold a cow for 16 dollars, some com for 20 do^ 
Isrs, wheat for 25 dollars, and butter for 6 dollars ; how 
maoy dollars must he receive ? 

The puttiufT together two or more nmnbers, {atf in ttw 
foregoing example!>,) go as to make one loWe ttumier, t* 
called Addititm, and the whole number ia called the *un, or 
mtomtl. 

10. One man owes me 5 dollars, another owen me ft 
dollars, another 8 dollars, another 14 dollars, and another 3 
dollars ; what is the amount due to me ? 

11. What is the amount uf 4, 3, 7,2,8, andSdoTlarsr 

12. In a certain school 9 study grammar, 15 study ari&* 
metic, 20 ntteod to writing, and 12 Study geography; what 
ie the whole number of scholars I 

SiONB. A cross, +, one line horizontal and the other per- 
pendicular, is the sign of addition. It shows that mimhen, 
with this sign betivccu them, are to be added t<^lher.' It 
is aon:.etimes rend plus, which b a Latin word signifying 

Two parallel, horizontal lines, =:, are the sijgn of equality. 
It signifies that the number before it is equal to the number 
o^er it. Thus, 5 + 3 = 818 read 6 and 3 are 8; or,-5plus 
(that is, more) 3 is equal to 8. 

, In this manner let Uie pupil be ii^stracted to commit fte 
loll owing 

ADDITION TABI.B. 



a + 8 = 
a-j-g = 



6 -1-1=-, 6 
5 + 2= 7 

5 + 3= 8 

6 + 4.= »,iV 
5 + 5= 10 ^ 

5 + 6 = 11 ^ 

6 + 7 = la . 
« + 8 = Mk 

.e+»«^ 
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ADDITION TABLE— COimNUED. 

8 + = 
8-f 1 = 
8 + 2 = 
8 + 3 = 
8-t-4 = 
8 + 5 = 
8-4-6 = 



AH 


[-0= 6 


7H 


1^0= 7 


^H 


1-1= 7 


7H 


1-1= 8 


^H 


1-2= 8 


7H 


1-2= 9 


6i 


f-3= 9 


7H 


h3= 10 


6H 


1-4=10 


7H 


1-4=11 


6H 


1-6=11 


7H 


1-5=12 


6H 


h6 = 12 


^H 


^6 = 13 


6H 


h7=13 


7H 


1-7 =14 


^H 


f-8= 14 


•^H 


1-8=16 


^H 


1-9 = 15 


•J'H 


-9= 16 



8 
8 



--9=16 8 4-9 = 



7 
S 



8 


9+ 


9 


9 4 


10 


^4 


11 


^4 


12 


9-f 


13 


^4 


14 


«4 


15 


94 


16 


94 


17 


9- 





I 

2 
3 

4. 

5 

6 

7 

8 

9 



9^ 

la 
11 

12^ 
13 
14 
16 
16 
17 
Id 



: how many ? 

: how many ? 
-p ,^ -p 2 = how many ? 
+ 4 + 5 = how many? 
+ + 4 + 6 = how many > 
4- 1 -t- -4- 8 =: how many ? 



5- 


-9 


8-1 


h7 


4H 


1-3 


6H 


1-4 


2H 


1-0 


7H 


1-1 


3H 


1-0 


9H 


1-2 


1^ 


1-3 


IH 


1-2 


8H 


h9 


6H 


h2 



+ 2 + 6 



+ 8 =: how many ? 
9 + 5 = how many ? 
+ 4 + 6 = how many ? 
• + 7 4- 8 = how nmnv ? 



-j- 4 -j- & = now many ? 

6 + 7 -f- 8 = how nmiiy ? 

+ » + 6 + %=*k<ftw many ? 



•3+» + 6 
0-|.2 + 4 
6 + + 8 



%='k4ftwmany? 
5€= how many I 
3 = how many? 



^ 



TT 9. When the numbers to be. added are ff»a2/,the addl- 
tfou is readily performed in the mind; but it will frequenUy^ 
be more convenient and even necessary^ to write the num- 
bers down before adding them. 

13. Harry had 43 cents, his father gave him 25 4)etitB 
siore; how many cents had he then? 

One of these numbers contains 4 tens and S units. The 
gther number contains 2 tens and 5 units. To unite these 
tiio numbers together into one, write thea down one 
voder the o^mr, placing the unit$ of one number-, directly 
inder units of the other, and the /en^ of one number diveetly 
^udpr tern of ihe other, thus : 

43 ceutM^ . Having written the nu^nbeni in tttli fliia 

' ^ Itscen^. B«r^drftw a line underneath. 



48 C€fil9. ^^ ^'^° begin at the right hand, and add 

25 cenffl ^^ ^ °^^^ ^^ ^^ lower number to the d 

._ * units of Uie upper number, making 8 unttB| 

6 which we set down in unites place. 

We then proceed to the next column, and 

43 cents, add the 2 tens of the lower number to the 

25 cents, 4 tens of Jhe upper number, making 6 terns, 

— or 60, which we set down in ten's place, 

AM.es CMS. and the work is done. 

It now appears t!.at Harry's whole number of cents is 6 
tens and 8 units, or 68 cents ; that is, 43 -f- 25 = 68. 

14. A farmer bought a chaise for 210 dollars, a horse for 
70 dollars, and a saddle for dollars ; what was the whole 
amount ? 

. Write the numbers as before directed, with units under 
units, tens under tens, &c. 

OPERATION. 

Cftdtse, 210 i/o/ifar9. Add as before. The units will 

H^ne^ "" 70 ddhtn. be 9, the tens 8, and the hundredi 
Saddky 9 dollars. 2 \ that is, 210 -f 70 + 9 = 289. 

Answer^ 289 doUan. 

After the same mannt:r are performed the following ex^ 
amples : 

15. A man had 15 sheep in one pasture, 20 in another 
pasture, and 143 in another; how many sheep had he iu 
the three priitures ? 15 -f- 20 + 143 = how many ? 

16. A man has three farms, one containing 500 acre«, 
another 213 acres, and another 76 acres; how many acres 
in the three farms ? 500 -f- 213 -f 76 z= how many ? 

17. Bought a farm for 2316 dollars, and afterwards sold 
It so as to gain 550 dollars ; what did I sell the farm for ? 
2816 + 550 = how many ? 

Hitherto tlie amount of. any one column, when added up, 
has not exceeded 9; consequently has been expressed by4i 
single fi%me. But it will frequently happen that the amount 
of a single column will exceed 9, requiring two or iTiore figures 
to express it. 

18. There are three bags of money. The first contains 
676 dollars, the second, 653 dollars, the third, 524 dollars, 
^at i» the amount contained in all the bags ? 
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OPEKATIOPL Writing down the numbers as 

o* J?' ?3« already directed, we begin with the 

^^!iJy' It^ "gl^t hand, or uwt column, and 

J lard bag, J24 find the amount to be 13, that is, 

AnwtiU, 2053 ^ ^^^^^ ^^^ 1 ^^°* Setting down 

the < 3 units, or right hand figure, 
in unit's place, directly under the column, we reserve the 
1 ten, or left hand ^gMv^, to* be added with the other 
teiis, in the next column, saying, 1, which we reserved, to 2 
maJke3 3, and 5 are 8, and 7 are 15, whi*h is 5 units of its 
oiCTi order, and 1 unit of the next higher order, that is, 6 tens 
and 1 hundred. Setting down the 5 tens, or right hand figure, 
directly under the column of tens, we reserve the left hand 
figure , or 1 hundred, to be added in the column of hun- 
dreds^ saying, 1 to 5 is 6, and 6 are 12, and 8 are 20, which 
being the last column,' we set down the whole number, 
wilting the 0, or right hand figure, directly under the column, 
and carrying forward the 2, or left hand figure, to the next 
place, or place of thousands. Wherefore, we find the whole 
amount of money iu)ntained in the three bags to be 2053 
doliors,: — the answer. 

Proof. We may reverse the order, and, beginning at the 
top, add the figures downward. If the two results are alike^ 
the work is supposed to be right. 

From the examples and illustrations now given, we d^ 
rive the following 

L Write the numbers to be added, one under another, 
placing units und(;r unitsj tens under tens, &c., and draw a 
line underneath. 

11. Begin at the right band or unit column, and add to- 
gether all the, figures contained in that column: if the 
amount does not exceed 9, write it under the column ; but 
if the amount exceed 9, so that it shall require two or mor^ 
figures to express it, write down the unit figure only under 
the column ; the figure or figures to the left hand of units, 
being tensy are so many units of the next higher order, 
Mrhicu, being reserved, must be carried forward, and added 
to the first figure in the next column. 

ilL Add each succeeding column in the same maaner, an4- 
tet down the whole amount at the last column 
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EXAHPI.E8 FOR PRACTICE. 

19. A mftu bought four loads o( hay ; one toad weighed 
1617 pounds, another neighed 1950 pounds, another 216S 
poands, and another 221U pouudsi what was the amouDt 
of hay purchased? . 

20. A person owes A 100 dollars, B 2160 dollars, C 785 
dollars. D 92 dollars i what is the amount of his debts ? 

21. A farmer raised in one year 1200 bushels of wheat, 
650 bushels of Indian corn, 1000 bushels of oats, 10S6 bush- 
ds of barley, and 74 bushels of pease ; what was the whole 
ataionnti' Ans. 4210. 

22. St Paul's Cathedral, ia London, cost 800,000 poiindi 
sterling; the Royal Exchange 80,000 pounds : (be Mansion- 
House 40,000 pounds; Black friars Bridge 1 52,840 pountLi; 
Westminster Bridge 389,000 pounds, and the Alonument 
13,000 pounds; what is the amount of these sumaP 

Am. 1,474,840 pounds. 

23. At the census in IS20, the itum'ber of inhabitants in 
the New England States was as follows :— Maine, 298,335 ; 
New Hampshire, 244,161 ; Vermont, 235,764 ; MasKBchu> 
setts, 253,387 ; Rhode Island, 83,059 ; Connecticut, 275,248 ; 
niiat was the whole number of inhabitants, at tbet linie, in 
tbose Slates? . Am. 1,389,854. 

24. From the creation to the departure of the Isiaelites 
from Egypt was 2513 years ; to the siege of Troy, 307 years 
more ; to the building of Solomon's Temple, 180 years ; to 
the building of Eome, 251 years; to the expulsion of the 
kings from Rome, 244 years ; to the destruction of Carthage, 
383 years ; to the death of Julius 03>sar, 102 years ; to the 
Christian era, 44 years ; required the time from the Crea- 
tion to the Christian era. Ana. 4004 yean. 

25. 26. 

9863705421061 43676830214Q3 

8107429315638 1762349713620 

62530.3 4792 6081275 £bO 6217 

247135 6652174630128 

86 73 87032634 720 13 



27. 29. 

5a€42076dl02a. 902376408213 5 

2ai2 3456 7 294tt 283496 7326708 

tf05 7 04 2067094 93 06342 16 732 1 

3162835906718 236547802436$ 

7604286537&9 2 30506 7080900 



S9. What 18 the amooiit of 46723, 6742, and 986 dollars > 
30. A man has three orchards ; in the first there are 140^ 
Mt^4 that bear apples, and 644rees that bear peaches; in 
lite aecond, 234 trees bear apples, and 73 bear cherries ; in 
tibe Uiird, 47 trees bear plums, 36 bear pears, and 25 ' 
cfeemvu ; how many trees in ail the orchards ? 



iiM:^:- 



TO NUMERATION AND ADDITION. 

QUESTIONS. 

I.. What is a single or individual thin^ called ? 2. What 
ig notation ^ 3. What ace the methods of notation now iii 
use? 4. Kow many are the Arabic characters or fi;^i^s^ 
5* What is numeration ? 6. What is a fundamental law in 

mxlation ? 7. What b addition ? 8. What is the rule 
for addition ? 9. What i^ the result, or luimbcr soughL 
c4iUed? 10. What is the sign of additioa? 11. -^-^ojf 
et^Mlity ? 12« How is addition proved I 

EXERCISES. 

1. WashiDgtoo was bom in the year qf our hord 173SI;; 
hewss 67 years dd when he died; m what year at Qn$ 
C^ did he die .-^ 

k* The invasion of Greece by Xencefi took place 481 yean 
iNefope Chnst ; how long ago is tha,t thv^ current year 1827 f 

3. There are two numbers, the less number is 8671| tii# 
^a$899^ betwe*^ the nambert is ^97 ; what ia the grealer 




i 
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4. A ttan borrowed « sum of mpney> Mid ptad te ptrt 
684 dollars ; the sum left unpaid was 8'76 dollaji ; wbiUt w«i 
tilie BUQi borrowed ? 

6. There are four numbers, the first 317, die second 813^ 
the third 1350, and (he fourth as much as the other three j 
wliat is the sum of them all > 

6. A gentleman lefl his daughter 16> thousands 16 baiH 
dred and 16 doHars; he left his sou 1800 more than his 
daughter ; vrh^f was his son's portion, and what was the 
iunount of the whole estate ^ a \ Son's portion, 19,416. 

'^^^' I Whole estate, 37,032. 

7. A man, at his death, left his estate to his four children^ 
who, afler paying debts %o the amount of 1476 dollars, 
received 4768 dollars each; how much was the whole 
estate? # Ans. 20548. 

8. A man bought four hogs, each weighing 375 pounds ; 
how much did they all weigh ? 4^3. 1500. 

9. The fore quarters of an ox weigh one hundred and 
esght pounds e^b, the hind quarters weigh one hundred 
•od twenty-four pounds each, the hide seventyrsii^ pounds, 
•ad the tallow si^^ty pounds ; what is the l^hole weight of 
the ox ? Ans. 600. 

10. A man, being asked his age, said he was thirty-four 
years old when %is eldest son was born, who was then fif- 
teen years cf age ; what was the age of the father? 

11. A man sold two cows for sixteen dollars each, tweiv- 
ty bushels of corn for twelve dollars, and one hundred 
pounds of tallow for eight dollars ; what was his due ? 

OF SIMPLfi NUMBERS. 

• ' , . 

17 6. 1. Charles, having 18 cents, bought a book, for whieS 
he gave 6 cents; how many cents had he left? 

2. John had 12 apples ; he gave 5 of them to his brother; 
how many had he left ? 

3. Peter played at marbles; he had 23 when he begai^ 
but when he had done he had only 12 ; how many did te 
lose? 



»3. 
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4. A man bought a cow for 17 dollars, and sold her again 
for 22 dollars ; how many dollars did he gain ? 

5. Charles is 9 years old, and Andrew is 13; what is tho 
difference in their ages ? 

6. A man borrowed 50 dollars, and paid all but 18; how 
many dollars did he pay ? that is, take 18 from 50, and 
liow many would there be left ? 

7. John bought a book and slate for 33 cents ; he gate 8 
oents for the book ; what did the slate cost him ? 

8. Peter bought a waggon for 36 cents, and sold it f:.r 45 
oenls; how many cents did he gain by the bargain ? 

9. Peter sold a waggon for 45 cents, whiC:h was 9 ccnfii 
more than he gave for it ; how many cents did he give ibr 
the waggoD ? 

10. A boy, being ^ked how old he was, said thit he wai 
25 years younger than his father,* whose age was 33 years ; 
how old was the boy ? 

The taking of a less number from a greater (as in the 
foregoing examples) is called Subtraction. The greater 
number is called the minuend^ the less number the subtrm^ 
hend^ and what is left after, subti action is called the differ* 
mic€j or remainder, 

11. If the minuend be 8, and the subtwhend 3, what ia 
Uie difference or remainder ? Ans. 5. 

12. If the subtrahend be 4, and the minuend 16, what is 
the remainder ? . 

13. Samuel bought a book for 20 cents ; he paid down 12 
eents ; how many cents more must he pay ? 

Sign. A short horizotital line, — , is the sign of subtra«> 
tion. It is usually read minus^ which is a Latin word signi* 
fying less. It shows that the number after it is to be taken 
from the number beft)re it. Thus, 8 — 3 = 5, is read 8 mi- 
nus or less 3 is equal to 5 ; or, 3 from 8 leaves 5. The 
latter expression is to be used by the pupil in committiiig 
the following 
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SUBTRACTIOHr TABLE. 



2 
3 

4 
6 
6 
7 
8 
9 
10 



2 
2 
2 
2 
2 
2 
2 
2 
2 




1 
2 

4 
5 
6 

7 
8 



3 — 3 

4 — 3 

5 — 3 




1 
2 



6 
7 
8 
9 
10 



3 
3 
3 
3 
3 



4 
6 
6 
7 
8 
9 
10 



4 
4 
4 
4 
4 
4 
4 




7 
6 
9 



7 
7 
7 




1 
2 



10- 


-7 


= 3 


8- 


-8. 


= 


9- 


-8 


= 1 


10- 


-8 


= 2 



9 
10 



9 
9 




1 



7 

8 

9 

12 

13 



3 
5 
4 
3 

4 



haw 
how 
how 
how 
how 



many? 
many ? 
many r 
many ? 
many ? 



18 
28 
22 
33 
41 



— 7 = 

— 7 = 

— 13 = 

— 5 = 

— 16 



how many ? 
- how many ? 
= how many ? 
= how many ? 
== how many ? 



IT 7. When the numbers are smally as in the foregoing 
examples, the taking of a less number from a greater is rea- 
dily done in the mirid; but when the numbers are target. 
the operation is most easily performed part at a time, and 
therefore it is necessary to torite the numbers down before 
performing the ot^^ration. 

14. A farmer, having a flock of 237 sheep, lost 114 of 
them by disease ; how many had he left ? 

Here we have 4 units to be taken from 7 units, 1 ten U 
be taken from 3 tens, and 1 hundred to be taken from 2 
hundreds. It will therefore be most convenient to write the 
less number under the greater, observing, as in addition, to 
place units under units, tens under tens, &c. thus : • 

We now begin With the 



OPERATION. 
From 237 the minuend^ 
Take 114 the subtrahend j 

123 the remainder. 



units, saying, 4 (units) from 
7, (units,) and there remain 3, 
(units,) which we set down 
directly under the column in 
unit's place. Then, proceed 



.'ng to the next column, we say, 1 (ten) from 3, (tens,) and 
here remain 2, (tens,) which we set down in tei^^s place. 



BOtettLxcnoia or sim^ik yuaiBtRs. t Y. 

Ph>ceediiig to the next coIuiiib, we^ay, 1 (huDdred) from 2L 

i hundreds,) and there remains 1, (Irandred,) which we sd 
own in hundred's place, and the work is done. It now ajv 
pears, that the number of sheep left was 123; thati% 
237—114 = 123. 

After the same manner are performed the following e>> 
amples : 

15. There are two farms; one is valued at 3750, and ths 
other at 1500 dollars ; what is the difference in the valog 
of the two farms ? 

16. A man's property is worth 8560 dollars, but he has 
debts to the amount of 3500 dollars ; what will remain ailef 
paying his debts ? 

17. James, having 15 cents, bought a pen-knife, for which 
he gave 7 cents ; how many cents had he left ? 

OPERATION. 

15 cents, A difficulty presents itself here ; for vm 

7 cents. cannot take 7 from 5 ; but we can t(jce 7 

-- , ^ from 15, and there will remain 8. 

8 cents left. 

18. A man bought' a horse for 85 dollars, and a cow foi 
27 dollars; what did the horse cost him more than tha 
cow ? 

OPERATION. The same difficulty meets us here as in 

Horsej 85 the last example ; we cannot take 7 from 
, CuWj 27 6 ; but in the last ei^ample the larger num» 

ru/r "kq ^^^ consisted of 1 ten ar * 5 uni',3, which 

injference^ 6» together make 15 ; we therefore took 7 
from 15. Here we have 8 tens and 5 units. We can now, 
in the mind, suppose 1 ten taken from the 8 tens, which 
would leave 7 tens, and this 1 ten we can suppose joined to 
the 5 units, makiiific 16. We can now take 7 from 15, as be* 
fore, and there will remain 8, which we set down. The 
taking of 1 ten out of 8 tens, and joining it with the 5 units, 
is called borrowing ten. Proceeding to the next higher oi^ 
der, or tens, we must consider the upper figure, 8, from 
which we borrowed, 1 less, calling it 7 ; then, taking 2 (tens) 
from 7, (tens,) there will remain 5, (tens,) whichweset down, 
making the difference 58 dollars. Or, instead of making 
the upper figure 1 lesSj calling it 7, we may make the lowey 
figure one tnore^ calling it 3, and th^ result will be the samef 
{qt 3 from 8 leaves 5, the same as 2 from 7, 
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19. A man borrowed 713 dollars, and paid 471 dollars] 
how many dollars did he then owe? 713 — 471= how 
ttMiy ^ iisa. 242 dotlani. 

20. 1612— 465= how many? 'i4ns. 1147. 

21. 43761— 6782 = how many? Am* 3696^ 

If Bk The ptipll will readily perceive, that subtraction is 
Hie reverse of addition. 

^ 22. A man bought 40 sheep, and sold 18 of them ; bow 
-many had he left ? 40 — 18 =:: how many ? Ans. 22 sheep. 

23. A man sold 18 sheep, and had 22 leA; how many had 
^e at first ? 18 -|- 22 = how many ? Ans. 40. 

24. A man bought a horse for 75 dollars, and a cow for 
W dollars ; what was the difference of tlie costs ? 

76 — 16 = how many .^ Reversed, 59 -p 16 1:= how many? 

25. 114. — 103 = how many? Reversed, 11 + 103 = how 
many ? 

26. 143 — 76 = how many ? Reversed, 67 -f- 76 = how 
^oany ? 

Hence, subtraction may be proved by addition^ as in the 
jfcregoing examples, and addition by subtraction. 

To prove subtractwn^ we may add the remainder to the 
tubtrahendf and, if the work is right, the amount will be equal 
to the minuend. 

To prove additumy we may sublract^ successively, from 
the amount, the several numbers which were added to pro- 
duce it, and, if the work is righf, there will be no r»- 
mainder. Thus 7 -f 8 + 6 = 21 ; proof y 21 — 6 = 15, and 
15 — 8 = 7, and7 — 7 = 0. 

From the remarks and illustrations now given, we deduca 
Ihe following 

RULE. 

I. Write down the numbers, the less under the greater, 
placing units under units, tens under tens, &c. and draw a 
uhe under them. 

II. Beginning with imits,-take successively each, figure in 
the lower number from the figure over it, and write the re- 
mainder directly below. 

III. When the figfure in the lower number exceeds the 
figure over it, suppose 10 to be add^d to the upper figoref 
but in this case we must add 1 to ^he lower figure in the 
sejitt column, before subtracting. This is called borrot0k^ 10» 
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£XAMPL.£S FOR PRACTICE. 

27. If a farm and the buildings on it be valued at 10000^- 
and the buildings alone be valued at 4567 dollars, %vhat ui 
the value of the land ? 

28. The population of New England, at the census in 
1800, was 1,232,454 ;, in 1820 it was 1,659,854 ; what was 
the increase in 20 years r 

29. What is the difference between 7,648,203 and 
928,671 ? 

30. How much must you add to 358,642 to make 
1,487,945 ? 

31. A man bought an estate for 13,682 dollars, and sold it 
again for 15,293 dollars; did he gain or lose by it? and how 
much ? 

32. From 364,710,825,193 take 27,940,386,574. 

33. From 831,025,403,270 take 651,308,604^782. 

34. From 127,368,047,216,843 take 978,654,827,352. 



TO SUBTRACTION. 

QUESTIONS. 

1. What is subtraction? 2. What is the grecUer number 

called ? 3. the less number ? 4. What is the resuU 

or answer called ? 5. What is the sign of subtraction ? 
6. What is the ndel 7. What is understood by bojrrowing 
ienl 8. Of what is subtraction the reverse ? 9. How ia 
subtraction proved ? 10. How is addition proved by sub- 
traction ? 

BXERCISEd. 

/ 1. How long from the discovery of America by Column 
.bus, in 1492, to the commencement of the Revolutionary 
/war in 1775, which gained our Independence ? 

2. Supposing a man to have been bom in the year 1773, 
iow old was he in 1827 ? 

3. Supposing a man to have been 80 years old in the year 
1826, in what year was he bom ? 

4. There are two numbers, whose difference is 8764 ; the 
"oreater number is 15687 ;^ I demand the less ? 



/ 



/_, 



/ 
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5(/ WkaiC mimber is that whieb, taken horn 8TM^ fesvw 
865? 

6. Wbat Buniber is that to which if yoa add 7^, it wiH 
become 6350 ? 

7. In New York, by the census of 1820| there were 
123,706 inhabitants; in Boston, 48,940; how many more 
inhabitants were then in New York than in Boston ? 

8. A man, possessing an estate of twelve thousand dollars, 
gave two thousand five hundred dollars to each of his two 
daughters^ and the remainder to his son ; what was his son's 
share ? 

9. From seventeen million take fifty-six thousand, and 
what will remain ? 

10. What number, together with these three, viz. 1301, 
2561, and 3120, will make ten thousand? 

11. A man bought a horse for one hundred and folirteen 
dollars, and a chaise for one hundred and eighty-seven dol- 
lars ; how much more did he give for the chaise than for 
the horse ? 

12. A man borrows 7 ten dollar bills and 3 one dollar 
bills, and pays at one time 4 ten dollar bills and 5 one dol- 
lar bills; how many ten dollar bills and one dollar bills 
must he afterwards pay to cancel the debt ? 

Ans. 2 ten doll, bills and 8 one dcH. 

13. The greater of two numbers is 24, and the less is 16; 
what is their difference ? 

14. The greater of two numbers is 24, and their diffei^ 
ence 8 ; what is the less number ? 

15. 'Fhe sum of two numbers is 40, the less is 16 ; what 
is the greater ? 

16. A tree, 68 feet high, was broken off by the wind ; ^e 
top part, which fell, was 49 feet long ; how high was the 
stump which was left ? 

17. Our pious ancestors landed at Plymouth, Massachu- 
setts, in 1620 ; how many years since ? 

yn[8. A man carried his produce to market ; he sold his 
/pork for 45 dollars, his cheese for 38 dollars, and his butter 
for 29 dollars ; he received, in pay, salt to ihe value of 17 
dollars, 10 dollars worth of sugar, 5 dollars worth of mo* 
lasses, and the rest in money; how much money did he 
rtceive ? Ans. 80 dollars. 

19. A boy bought a sled for 28 cents, and gave l4'-ceat$ 
C 
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to have it repaired ; he sold it for 40 cents ; did he gsdn or 
lose by the bargain ? and how much ? ' 

20. One man travels 67 mi^es in a day, another man fol- 
lows ^t the rate of 42 miles a day ; if they both start from 
the same place at the same time, how far will they be apart 

at the close of the first day ? of the second ? of 

the third ? of the fourth ? 

21. One man starts from Boston Monday morning, and 
travels at the rate of 40 miles a day ; another starts from the 
same place Tuesday morning, and follows on at the rate of 
70 miles a day ; how far are they apart Tuesday night ? 

4-^9' 10 miles. 

22. A man, owing 379 dollars, paid at one time 47 dolr 
lafs, at another time 84 dollars, at another time 23 dollars, 
and at another time 143 dollars ; how much did he then 
owe ? Ans. 82 dollars. 

23. A man has property to the amount of 34764 dollars, 
but there are demands against him to the amount of 14297 
dollars ; how many dollars will be ielt after the payment of 
his debts ? 

24. Four men bought a lot of land for 482 dollars ; the 
first man paid 274 dollars, the second man 194 dollars less 
than the first, and the third man 20 dollars less than the 
second ; how much did the second, the third, and the fourth 
man pay ? ^^he second paid 80. 

Ans. I The third paid 60. 
( The fourth paid 68. 

25. A man, having 10,000 dollars, gave away 9 dollars; 
how many had he left ? Ans, 9991. 



nxuKTXPKXCATXonr 

OF SIMPLE NUMBERS. 

IT D. 1. If one orange costs 6 cents, how many centa 
must I give for 2 oranges? — - ho\^ many cents for S 
oniuges ? for 4 oranges ? 

2. One bushel of apples costs 20 cents ; how many centii^ 
"^ust I give for 2 bushels ? for 3 bushels ? 
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3. One gallon contains 4 quarts ; bow many quarts in 3 
gallons ? in 3 gallons ? in 4 gallons ? 

4. Three men bought a horse ; each man paid 23 dollars 
for bis share ; how many dollars did the horse cost them ? 

5. A man has 4 farms worth 324 dollars each ; how many 
dollars are they all worth ? 

6. In one dollar there are one hundred cents ; bow many 
cents in 5 dollars ? 

7. How much will 4 pair of shoes cost at 2 dollars a pair ? 

8. How much will two pounds of tea cost at 43 cents a 
pound ? 

9. There are 24 hours in one day ; how many hours in 2 

days ? in 3 days ? in 4 days r in 7 

days ? 

10. Six boys met a beggar, and gave him 15 cents each ; 
how many cents did the beggar receive ? 

When questions occur, (as in the above examples,) where 
the same number is to be added to itself several times, the 
operation may be muth facilitated by a rule, called Multi- 
plication^ in which the number to be repeated is called the 
multiplicand^ and the number which shows how niany times 
the multiplicand is to be repeated is called the mnltiplier. 
The multiplicand and multiplier, w&en spoken of collectively^ 
are called the /actors, (producers,) and the answer is called 
the product. 

11. There is an orchard in which there are 5 rows of trersj 
and 27 trees in each row ; how many trees in the orchard ? 

In this example, it is 

In the first row^ 27 trees. evident that the whole 

second .... 27 number of trees will be 

., third .... 27 equal to the amount of 

fourth .... 27 five 27's added together. 

fifth .... 27 In adding, we tind 

- - , , - jTITZ . that 7 taken five times 

Fn the whole orchard, 1 35 trees. ^^omiUs to 35. We write 

down the five units, and 
reserve the 3 tens; the amount of 2 taken five times is 10, 
and the 3, which we resen-ed, makes 13 which, written lo 
the left of units, makes the whole number of trees 135. 

If we ha^e learned that 7 taken 5 times amounts to 3& 
and that 2 taken 5 times amounts to 10, it is plain we ne^ 
fkrite the number 27 but once, and then, setting the muUi> 
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plier under it, we may say, 6 times 7 aid 35, writing down 

the 5, and reserving the 3 (tens) as in addition. Again, 5 

times a (tens) are 

MuUipUcanij STfr^etoi each raw, 10, (tens,) and 3, 

MiUUpUery . 5 roios. (tens,) which we 

_, - "-— ■ . reserved, make 13, 

ProAict, 137 trees, Ant. ^^e^^j ^ ^fo^. 

IT 10. 12. There are on a board 3 raws of spots, and 4 
spots in each row ; how many spots on the boara ? 
m m m m ^ slight inspection of the figure will 

* * * show, that the number of spots may be 
m m % m found either bv taking 4 thee times, (3 
m m mm ti™^8 4 are 12,) or by taking 3 /our times, 

m m w ^4 times 3 are 12 ;) for we may say there 
are 3 rows of 4 spots each, or 4 rows of 3 spots each ; there- 
fore, we may use either of the given numbers for a multi- 
l^er, as best suits our convenience. We generally write 
the numbers as in subtraction, the larger uppermost, with 
units under units, tens under tens, &c Thus, 

MuUiplicandj 4 spots. Note, 4 and 3 are the factors. 

Multiplier, 3 rows. which produce the product 12. 

Product, 12 Ans. 

Hence, — MtdtipUcatian is a short way of perfimmng mcMy 
additions ; in other words, — It is the method of repeating any 
numbsr any given number of times. 

Sign. Two short lines, crossing each other in the form 
of the letter X, are the sign of multiplication. Thus, 3X4 
= 12, signifies that 3 times 4 are equal to 12, or 4 times 3 
are 12. 

NotCr Before any progress can be made in this rule, the 
following table must be committed perfectiy to memory. 
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MULTIPUCATION TABIiB. 



2thDetO ve 



2X 

2X 

2X 

2X 

2X 

2X 

2X 

2X 

2X 

2X 

2X 11 

2X 12 



1 
2 
3 

4 
6 
6 
7 
8 
9 
10 




= 2 

= 4 
= 6 
= 8 
= 10 
= 12 
= 14 
= 16 
= 18 
= 20 
= 22 
= 24 



3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X10 

3X11 
3X12 




1 
2 
3 

4 
5 

s 

8 
9 



= 
= 3 
= 
= 9 
= 12 
= 15 
= 18 
= 21 
= 24 
= 27 
= 30 
= 33 
= 36 



4X 


0= 


4X 


1= 4 


4X 


2= 8 


4X 


3 = 12 


4X 


4=16 


4X 


6 = 20 


4X 


6 = 24 


4X 


7 = 28 


4X 


6 = 39 


4X 


9 = 36 



xio 
xii 

X12 



40 

44 
48 



6X 


= 





6X 


1 = 


6 


6X 


2 = 


.10 


5X 


3 = 


16 


6X 


4 — 


20 


6X 


6 = 


25 


5X 


6 = 


.30 


6X 


7 = 


36 


5X 


8 = 


40 


5X 


9 = 


45 


6X10- 


.50 


5X11 = 


65 


5X12 = 


60 


6X 


0z= 


: 


6X 


1 = 


: 6 


6X 


2 = 


12 


6X 


3 — 


:18 


6X 


4 = 


24 


6X 


6 = 


.30 


6X 


^=P 


36 


6X 


7 = 


42 


6X 


S = 


:48 


6X 


9 = 


:54 


6X10 = 


:60 


6X11 = 


:66 


6X12- 


72 


7X 


= 


: 


7X 


1 = 


: 7 


7X 


2 = 


:14 


7X 


3 = 


:21 


7X 


4 = 


:28 


7X 


5 = 


:35 


7X 


6 = 


:42 



7 
7 
7 
7 
7 
7 



X 7 
X 8 
X 9 

xio 

Xll 
X12 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8. 
8 
8 



X = 



X 
X 
X 
X 
X 
X 
X 
X 
X 



1 

2 
3 
4 

6 
6 

7 
8 
9 



XIO 

Xll 
X12 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

10 
10 
10 
10 



X = 



X 
X 
X 
X 
X 



1 

2 
3 
4 
6 



X 6 

X t 

X 8 
X 9 
XIO 

Xll 
X12 

X 

X 1 

X 2 

X 3 



49 
66 
63 
70 
77 
84 




8 
16 
24 
32 
40 
48 
66 
64 
72 
80 
88 
96 




9 

18 
27 
36 
45 
54 
63] 
72 
81 
90 
99 
108 

= ~ 
= 10 
= 20 
= 30 















X 
X 

X 
X 
X 
X 



4 
5 
6 
7 
8 
9 



xio 

Xll 
X12 



= 40 
= 50 
= 60 
= 70 
= 80 
= 90 
= 100 
= 110 
= 120 



X 
X 
X 
X 
X 
X 
X 
X 
X 
X 




1 
2 
3 

4 
6 
6 
7 
8 
9 



XIO 

Xll 
X12 



= 
= 11 
= 22 
= 33 
= 44 
= 55 
= 66 
= 77 
= 88 
= 99 
= 110 
= 121 
= 132 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



X = 



X 
X 
X 
X 
X 
X 
X 
X 
X 



1 

2 
3 
4 
5 
6 
7 
8 
9 



8 



XIO 

Xll 
X12 





= 12 
= 24 
= 36 
= 48 
= 60 
= 72 
= 84 
=: 96 
= 108 
= 120 
= 132 
= 144 



to HVLTIPLICATIOir OF SUCl^tE Jrt/ltBXAff. T lOl 

» X 2 r= how many ? 4X3X2 = 24. 

4 X 6 = how many? 3 X 2 X 5=:howmaiiy? 

8X9 = bow many ? 7x1X2== how many ? 

3 X '3^ = how many ? 8X3X2 = how many ? 

6x5 = how many ? 3X2X4X5 = bow many ^ 



13. What will 84 barrels of Hour cost at 7 dollars a bar- 
rel? Ans. 5S8 dollars. 

14. A merchant bought 273 hats at 8 dollars each ; what 
did they cost? Ans. 2184 dollars. 

15. How many inches are there in 263 feet, every foot 
being 12 inches? 

OPERATION. The product of 12, with each of the signifi- 

253 cant figures or digits, having beeti commit- 

12 ted to memory from the multiplication table, 

A on^ ^* ^^ j"^ ^ ^^^^ ^^ multiply by 1 J as by a 

An$. rfUdO gjj^gj^ llg^jj.^ rj,*jj^g^ J 2 tiroes 8 are 36, &c. 

16. What will 476 barrels offish cost at 11 dollars a bar- 
rel? . Ans. 5236 dollars. 

17. A piece of valuable land, containing 33 acres, was 
sold for 246 dollars an acre ; what did the whole come to ? 

As 12 is the largest number, the product of which, with the 
nine digits, is found in the multiplication table, therefore, 
when the multiplier exceeds 12, we multiply by each figure 
in the multiplier. »epara/c/y. Thus : 

OPERATION. , , The mukipli- 

246 dollars, the price of 1 acre. er consists of 3 

^ number of acres. , tens and 3 units. 

73S dollars, the pnce of S acres. First, multiply- 

738 dollars, the price of 30 acres. ^°? ^Y . ^^^ ^ 

units gives ui 



Ans. 3118 dollars, the prke of 33 acres. 738 dollars, the 
; price of 3 acres. 

We then multiply by the 3 tens, writing the first figure of 
tiic product (8) in ten^s place, that isj directly under tlie figure 
' tw which we nmltiply. It now appears, that the product by 
the 3 tens cdRists of the same figures as the product by the 
three units ; but there is this difference — the *figures in the 
product by the 3 tens are all removed one place further .to- 
ward the left hand, by which their value is increased te»* 
ibld^ which is as it should be, because the price of 30 acres 
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18 evidently ten times as mucb as the price of 3 acres, that 
is, 7380 dollars ; and it is plain, that these two products^ 
added together, give the price of 33 acres. 

These examples will be suliicient to establish the fol- 
lowing 

RULE. 

I. Write down the multiplicand, under which write th« 
multiplier, placing units under units, tens under tens, &c., 
and draw a line underneath. 

II. When the multiplier does not exceed 12, begin at the 
right hand of the multiplicand, and multiply esu^h figure con- 
tained in it by the multiplier, setting down, and carrying, as 
in addition. 

III. When the multiplier exceeds 12, multiply by each 
figure of the multiplier separately, first by the units^ then by 
the ienSy &c., remembering always to place the first figure of 
each product directly under the figi»e by which you multi- 
ply. Having gone through in this manner with each figure 
in the multiplier, add their several products together, and 
the sum of them will be the product required. .^ 

9 

EXAMPLES FOR PRACTICE. 

IS. There are 320 rods in a mile ; how many rods are 
there in 57 miles ? 

19. It is 436 miles from Boston to the city of Washing-^ 
ton ; how many rods is it ? 

20. What will 784 chests of tea cost, at 69 dollars a 
chest? ^ 

^1. If 1851 men receive 758 dollars apiece, how many 
dollars will they all receive? Ans. 1403058 dollars. 

22. There arc 24 hours in a day ; if a ship sail 7 miles in 
an hour, how many miles will she sail in 1 day, at that rate? 
how many miles in 36 days? how many miles in 1 year, or 
365 days ? Ans. 6i320 miles in 1 year. 

23. A merchant bought 13 pieces of cloth, each piece 
containing 28 yards, at 6 dollars a yard ; hovL many yards 
were there, and what was the whole cost ? ^ 

Ans, The whole cost was 2X84 dollars. 

24. Multiply 37864 by 235. Producif' iiS98040. 

25 29831 ... 952. 28399112. 

86 ^.M.... 93956 ... 8704. ^ ^V 817793024i. 



I 
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CONTRACTIONS IN MULTIPLICATION. 

I. When the nudtipUer U a composite mmAer. 

IT UU Any number, which may be produced by the mul- 
tiplication of two or more numbers, is called a composite 
tmmher. Thus, 15, which arises from the multiplication of 
5 and 3, (5 x 3 = 15,) is a composite number, and the num- 
bers 5 and 3, which, multiplied together, produce it, are called 
component partSy or factors of that number. So, also, 24 is a 
composite number; its component parts or factors mAj be 2 
and 12 (2 X 12 = 24 ;)' or they may ue 4 and 6 (4X6 = 
24 ;) or they may be 2, 3, aiid'4 (2X3X4 = 24.) 

1. What will 15 yards of cloth cost, at 4 dollars a yard ? 

15 yards are equal to 5 X 3 yards. The cost of 5 

4 yards would be 5 X 4 = 20 dollars ; and because 15 

5 yards contain 3 times 5 yards, so the cost of 15 yards 
— will evidently be 3 times the cost of 6 yards, that is, 
^^ 20 dollars X 3 = 60 dollars. Ans. 60 dollars. 

60 , 

Wherefore, If the multiplier he a composite numher^ we may, 
if we please, multiply the multiplicand first by one of the com- 
ponent parts, that product by the other, and so on, if the com- 
ponent parts be more than two; and, having in this way 
multiplied by each of the component parts, the kist product 
will be the product required. 

2. What will 136 tons of potashes come to, at 96 dollars 
per ton ? 

8 X 12 = 96. It follows, therefore, that 8 and 12 arc 
component parts or factors of 96. Hence, 

136 dollars, the price of 1 ton^ 
8 one of the component parts, or factors. 

1088 dollars, the price of 8 tons^ 

12 the other component part, or factor. 

Ans. lm)56 dollars, the price of 96 tonji. 

3. Supposing 342 men to be emplo^flH^ c^ piece 
€f worky. for which they are to reg^l^n^ydollftrs each, 
bow much will they all receive ^-■ 

^X-TxS^^llf. ' iijWr 38304 doUaw. 



4k Multiply 367 bj 48. Produei^ 17616. 

6 1086 .^ 72. 78W2. 

11. TFAen fJW wMpRer i$ 10, 100, 1000, ^c. 

IT id. It will be recollected, (IF 3.^ that any figure, on be- 
ing removed one place towards the (eft hand, has its value 
increased tenfold ; hence, to multiply any number by 10, it 
is (mly necessary to write a ctpher en the right hand of it. 
Thus, 10 times 25 are 250 ; for the 5, which was unita before, 
is now made tens^ and the 2, which was tens before, is now 
made hundreds. So, also, if any fifj^re be removed tvoo places 
V>wards the left hand, its value is increased 100 times, &c. 
Hefiec, 

When the mMpLier is 10, 100, 1000, or 1 with may mtmber 
9f eiphers annexedj annex as many ciphers to the multipli- 
caad as there are ciphers in the muitiplier, and the multi- 
plicand, so increased, will be the product required. Thus, 

Multiply 46 by 10, the product is 460. 

83 ... 100, 8300. 

95 ... 1000, 96000, 

EXAMPJLES FOR PRACTICS. 

1. What will 76 barrels of flour cost, at 10 dollars a barrel? 

2. If 100 men receive 126 dollars each, how many dol- 
lars will they all receive ? 

3. What will 1000 pieces of broadcloth cost, estimating 
each piece at 312 dollars ? 

4. Multiply 5682 by 10000. 

5. 82134... 100000. 

IF 13. On the principle suggested in the last IF, it follows, 
When there are ciphers on the right hand of the midtipUr 
candi wtdtiplierj either or both, we may, at first, neglect 
these ciphers, multiplying by the significani figwes only ; 
•fter which we must annex as many ciphers to the product 
M there are ciphers on the right hand of the multiplicand 
and multiplier, counted together. 
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EXAMPLES FOR PRACTICE. 

1. If 1300 men receive 460 dollars apiece, how manj 
dollars will they all receive ? 

OPERATION. ^^^ ciphers in the multiplicand 

450 and multiplier, counted together, 

1300 8^re three. Disregarding these, we 

write the significant figures of the 

138 multiplier under the significant fig- 

^6 ures of the multiplicand, and multi- 

Ans. 598000 doUars. ?.'>' 5 ^^^^' YiJ'''^*'. Y^ TT f^'^ 

Ciphers to the right hand of the 

product, which gives the true answer. 

2. The number of distinct buildjngs in New England^ 
appropriated to the spinning, weaving, and printing of cot-* 
ton goods, was estimated, in 1826, at 400, running, on an 
average, 700 spii.dles each ; what was the whole number 6k 
spindles? • 

3. Multiply 357 by 6300. 

4. 8600 .... 17. 

6 9340 .... 460. 

6 5200 .... 410. 

7 r. 378 .... 204. 



OPERATION. 
378 

204 

^^^2 ^° ^^® operation it will be seen, that multi*- 

000 pb'i^^g ^y ciphers produces nothing. There* 

756 ^«^^' 

77112 

III. Wheii there are ciphers between the significant figure$ 
of 'Ae midtipliery we may omit the ciphers, multiplying by 
the significant figures mdy^ placing the first figure of each.pro* 
duct directly under the fig'ire by which we multiply. 

* ■ 

EXAMPLES FOR PRACTICE. 

. a Multiply 154326 by 3007. 
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OPERATION. 

154326 
3007 



1080282 
462978 



Produciy 464058282 

n. Multiply 543 by 206. 

10 1620 ... 2103. 

11 36243 ... 32004. 



9U?PIiEMSKT 

TO MULTIPLICATION. 

QUESTIONS. 

. 1. What is multiplication ? 2. What is the number 'o be 

tiuUiplied C9\\ed ? 3. to multiply by called ? 4. What 

is the result or atiswer called ? 5. Taken collectivelyj what 
are the multiplicand and multiplier called ? 6. What is the 
siffn of multiplication ? 7. What does it show ? 8. In what 
order must the given number be placed for multiplication ? 

9. How do you proceed when the multiplier is tej^than 12? 

10. When it exceeds 12, what is the method of procedure ? 

11. What is a composite number? 12. What is to be under- 
stood by the component parts^ or factors^ of any number? 
13. How may you proceed when the multipii^^r is' a compo^ 
site number 1 14. To multiply by 10, 100, 1000, &c., what 
suffices ? 16. Why ? 16. When there are ciphers on the 
right hand of the multiplicand, multiplier, either or both, 
how may we proceed? 17. When there are ciphers fte-_ 
iween the significant figures of the multiplier, how are they 
to be treated ? 

EX£RCIS£S. 

1. An army of 10700 men, having plundered a city, took 
•o much money, that, when it was shared among them, each 
man received 46 dollars; what was the sum of money 
taken? 
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2« Supposing the number of houses in a certain town ta 
be 145, each house, on an average, containing two families, 
and each family 6 members, what would be the number of 
inhabitants in Uiat town .^ Ans. 1740* 

3. If 46 men can do a piece of work in 60 days, how 
many men will it take to do it in one day ? 

4. Two men depart from the same place, and travel in 
opposite directions, one at the rate of 27 miles a day, the 
i^er 81 miles a day ; how far apart will they be at the end 
of 6 days ? Ana, 348 miles. 

5. What number is that, the factors of which are 4, 7, 6, 
and 20? Ans. 3360. 

6. If 18 men can do a piece of work in 90 days, how long 
will it take one man to do the same ? 

7. What sum of money must be divided between 27 
men, so that each man may receive 115 dollars? 

8. There is a certain number, the factors of which are 89 
and 265 ; what is that number ? 

9. What is that number, of which 9, 12, and 14 are 
factors? 

10. If a carriage wheel turn round 346 tunes in running 
1 mile, how many times will it turn round in the distance 
from New York to Philadelphia, it being 95 miles. 

Ans. 32870. 

1 1. In one minute are 60 seconds ; how many see<Mids in 

4 minutes ? — in 5 minutes ? in 20 minutes ? — 

in 40 minutes ? 

12. In one hour are 60 minutes ; how many seconds in 

an hour ? in two hours ? how many seconds from 

nine o'clock in the morning till noon ? 

13< In one dollar are 6 shillings; how many shillings in 

3 dollars ? in 300 dollars ? in 467 dollars ? 

14. Two men, A and B, start from the same place at the 
same time, and travel the same way ; A travels 52 miles a 
day, and B 44 miles a day; how far apart will \hey be at 
the end of 10 days ? 

15. If the interest of 100 cents, for one jfeoTj be 6 cents, 
how many cents will be the interest for 2 years ? ■ for 

4 years ? for 10 years ? ■— — for 35 years ? — for 84 

years ? 

16. If the interest of one dollar, for one year, be six cents, 
•'hat is the interest for 2 dollars the same time ? — 5 
MJan? 7 dollars? 8 dollars? 95 dollars? 
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17. A farmer sold 468 pounds of pork, tl 6 etntl H pQmdi 
and 48 pounds of cheese, at 7 cenls a povnd ; how fliaaj 
aents must he receive in pay ? 

18. A bo^ bought 10 oranges ; he kept 7 of diem^ and sold 
(he others tor 5 cents apiece ; how many eeutsdid he reodre? 

19. The component parts of a certain number are 4, 5, 7, 
5, 9, 8, and 3 ; what is the number ? 

20. In 1 hogshead are 63 gallons; how many gallons in 8 
hogsheads ? in 1 gallon are 4 quarts ; how many quarts in 8 
hogsheads? In 1 quart are 2 pints ; how many pints in 8 hogs* 
heads ? 



Bxviszoir 

OF SIMPLE NUMBERS. 

iri4, 1. James divided 12 apples among 4 boys; how 
many did he give each boy ? 

2. James would divide 12 ^ples among 3 boys; how 
many must he give each boy ? 

3. Johu had 1 5 apples, and gave them to his plavmates, who 
leceived 3 apples each ; how many boys did he give them to ? 

4. If you had 20 cents, how many cakes could you buy 
at 4 cents apiece ? 

5. How many yards of cloth could you buy for 30 dollars, 
at 5 dollars a yard ? 

G. If you pay 40 dollars for 10 yards of cloth^ what is one 
yard worth ? 

7. A man works 6 days for 42 shillings ; how many shiV 
Ungs is that for one day ? 

8. How many quarts in 4 pints? ■■■ in 6 pints? 
— — in 10 pints ? 

9. How many times is 8 contained in 88 ? 

10. If a man can travel 4 miles an hour, how many hours 
would it take him to travel 24 miles? 

11. In an orchard there arc 28 trees standing in rows, 
an<l there ai*e 3 trees in a row ; how mr*:]y rows are there ? 

Remark, When any out thing is divided into twn equal 
parts, one of those parts is called h hidf; if iiiio 3 equal 
partf, one of those parts is called a Mrd; if into fonr e<iual 
parts, on'^ part is called vl quarter or a fourth ; if into hr^ 
ene part is called 9, fifths and so on. 

J) 
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12. A boy had two apples, and gave one half an apple to 
each of his companions ; how many were his companions ? 

13. A boy divided four apples among his companions, by 
giving them one third of an apple each ; among how many 
did he divide his apples ? 

14. How many quarters in 3 oranges ? 

15. How many oranges would it take to give 12 boys on« 
quarter of an orange each ? 

16. How much is one half of 12 apples ? 

17. How much is one third of 12 ? 

18. How much is one fourth of 12 ? 

19. A. man had 30 sheep, and sold one fifth of them; 
how many of them did he sell ? 

20. A man purchased sheep for 7 dollars apiece, and 
paid for then, all 63 dollars ; what was their numbei ? 

21. How many oranges, at 3 cents each, may be bought 
for 12 cents ? 

It is plain, that as many times as 3 cents can be taken 
from 12 cents, so many oranges may be bought; the object^ 
therefore, is to find how many times 3 is contained in 12. 

12 cents. 

First orangey 3 cetits. We see in this example, that 

— ' we may take 3 from 12 foui 

^ times, after which there is no re 

Second orange^d^ cents. mainder ; consequently, subtrac- 

5 tion alone is sufficient for the ope- 

Third orange, 3 cents. ^^^^^^ » ^"^ we may come to the 

— ; same result by a process, in most 

3 cases much shorter, caJIed Di- 

Foarth orange, 3 cents. vision. 

a 

IF 15. It is plain, that the cost of one orange, (3 cents,) 
multiplied by the number of oranges, (4,) is equal to the 
cost of all the oranges, (12 cents ;) 12 is, therefore, a pro- 
duct, and 3 one of its factors ; and to find how many times 
3 is contained in 12, is to find the other factor, which, mul- . 
tiplled into 3, will produce 12. This factor we find, by 
trial, to be 4, (4X3 = 12;) consequently, 3 is contained in 
12 4 times. Ans. 4 oranges. 

22. A man would div ide 12 oranges equally among 3 chil- 
dren ; how many oranges would each child have ? 

Here the object is to divide the 12 oranges into 3 equal 
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parts, and to ascertain th€ number of oranges in each of tfaoae 
parts. The operation is evidently as in the last exanq^le, and 
consists in finding a number, wLich^ multiplied b j 3, will pro- 
duce 12. This number we have already found to be 4. 

Ans, 4 oranges apiece.* 

As, therefore, mtdtipUcatian is a short way of performing 
many additions of the same number ; so, dividon is a short 
way of performing many subtrctctions of the same number ; 
and may be defined, 7%e method of finding how many times 
one number is contai/ied in another^ and also of dividing a numr 
her into any number of equal parts. In all cases, the process 
of division consist^ in finding one of the factors of a given 
product, when the other factor is known. 

The number given to he divided is called the dividend^ 
and answers to the product in multiplication. The number 
given to divide by is called the divisoTy and answers to one of 
the factors in multiplication. The result^ or answer sought, 
is called the quotient^ (from the Latin word quotiesy how 
many ?) and answers to the other factor. 

Sign. The sign for division is a short horizontal line be- 
tween two dots, --. It shows that the number before it is 
to be divided by the number after it. Thus 27 -h 9 = 3 is 
read, 27 divided by 9 is equal to 3 ; or, to shorten the ex- 
pression, 27 by 9 is 3 ; or, 9 in 27 3 times. In place of the 
dotSy the dividend is often written over the line, and the d^ 
visor under it, to express division ; thus, '^ = 3, read as 
before. 
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t=l 


t=l 


i=i 


*=1 


f 2 


f-2 


Jf = 2 


•^ = 2 


f =3 


-^ = 3 


-S^=3 


-yi=3 


^ 4 


J^ = 4 


^ — 4 


¥ = 4 


^ = 5 


ZgL—S 


^ = 5 


^ = 5 


-y^=6 


^-6 


^ = 6 


^ = 6 


^=^ 


^=7 


^ = 7 


*i- = 1 


^ = 8 


^ = 8 


^ = 8 


^ = 8 


^=9 


^ = 9 


V = 9 


^=9 






I 

2 
3 

4 
5 
6 

7 
8 
9 



* The reading used iMhe pupil in Goromitting the table may be, S-by S if 1, 
by S 18 2, 6lc. 3 or, Z i^ one time; ? in 4 two times, &c. 
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¥^ 
¥= 
V= 
¥= 
¥ = 



1 

2 
3 

4 
5 
6 
7 
8 
9 



}f =1 


+J=li 


U=l 


V=2 


«=a 


H=2 


¥ = 3 


fa =3 


H=3 


V=4 


H=* 


«=4 


V=6 


«! = » 


H=6 


V^=6 


« = 6 


ff = 6 


^=7 


i«=7 


H=7 


¥=8 


f» = 8 11 = 8 1 


V=9 


18=9 


M=9| 



n 



1 

3 

4 
5 
6 
7 
8 
9 



S8-^7, or^ 

4a-!^6,orV 
64^9, or i^ 

32-<- 8, or^/ 

86Hrll»orf} 



: how many ? 49 -^ 7, or ^ : 

: how many ? 32 -s- 4, or -^^ : 

:howmany? 99-hllfOr ff : 

: how many ? 84 -f- 12, or f J : 

: how many ? 1 08 -f- 12, or -^ : 



= how manyl 
= bow manyl 
= how many? 
= how many? 
i: how many? 



^ 1S« 23. How many yards of cloth, at 4 dollars a yard,, 
can be bought for 856 dollars ? 

Here the number to be divided is 856, which therefore 
Uf the dimdend; 4 is the number to divide by, and there- 
fore the dioisor. It is not evident how many times 4 is con- 
tained in 80 large a number as 856. This difiiculty will bd 
readBy overcome, if we decompose this number, thus : 

856 = 8004-40+16. 
Beginning With the hundreds, we readily perceive that 4 is 
Qontaiued in E 2time8; consequently, in 800 it is contained 
200 times. * oceeding to tbe tt^ns, 4 is contained in 4 1 
time, and consequently in 40 it is contained 10 timei^ 
Lastly, in 16 it U contained 4 times. We now hav« 
200 4-10 + 4 = 214 for tbe quotient, or the number of 
times 4 is contained in 856. Ans, 214 yards. 

We may arrive to the same result without decomposing 
the dividend, except as it is done in the mind, taking it by 
parts, in the folio wmg manner : 

^ For the sake of convenience, w© 

^^ Duoldem^ write down the dividend with the divi- 
iMtrisoTf 4 ) 856 ^^^ ^^ ^jj^ \^^ j^,jd j^aw a Une between 

them ; we also draw a line undemeatlw 
Then, beginning Sit the left han<|^ 
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we seek how often the divisor (4) is contained in B^ 
(hundreds,) the left hand figure ; finding it to be S times, 
we write 2 directly under the 8, which, failing in the place 
of hundreds, is in reality 200. Proceeding to tens, 4 is coi^ 
tained in 5 (tens) 1 time, which we set down in ier^t 
place, directly under the 5 (tens.) But, after taking 4 times 
ten out of the 5 tens, there is 1 ten left. This 1 ton we joio 
to the 6 units, making 16. Then, 4 into 16 goes 4 timeS| 
which we set down, and the work is done. 

This manner of perforaiing the operation is called iSWl 
Divmon. The computation, it may be perceived, is carried 
on partly in the mind, which it is always easy to do when 
the divisor does not exceed 12. 

RULE. 

FVom the Ulitstratian of this example^ we derive this general 
pulejor dividing^ when the divisor does iiot exceed 12 : 

I. Find how many times the divisor is contained in ths 
first figure, or figures, of the dividend, and, setting it dlrecl* 
ly under the dividend, carry the remainder, if any, to the 
uext figure as so many tens. 

II. Find how many times the divisor is contained in thii 
dividend, and set it down as before, continuing so to do till 
all the figures in the dividend are divided. 

Proof. We have seen, (IF 15,) that the divisor and quo- 
tient are factors, whose product is the dividend, and we 
have also seen, that dividing the dividend by one factor is 
merely a process for finding the other. 

Hence division and mulllplication mutually prove each other. 

To prove divisionj we may multiply the divisor by the quo- 
tient,.and, if the work be right, the product will be the sama 
as the dividend ; or we may divide the dividend by the quo^ 
Hent^ and, if the work is right, the residt will be the same as 
the divisor. 

To prove multiplication^ we may divide the product by ons 
factor^ and, if the work be right, the quotient will be the other 
faciar, 

EXAMPL&S FOR PRACTICE. 

. S4. A man would divide 13,462,725 dollars among 5 txidk | 
laow many dollars would each receive ? 
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^^ In this example, as we cannot 

Diviaor 6 \ 13.462 725 ^^^ *^® figures, and say, 6 in 13 

QiwftW, 2,692,545 over, which, joined to 4, the next 

figure, makes 34 ; snd 5 in 34 will 

go 6 times, &c. 

Proof. In proof of this example, we mul- 

Quotient. tiply the quotient by the divisor, 

2,602,545 an(^ as the product is the same as 

5 ^isor, the dividend, we conclude that the 

-^ ^ — work is right From a bare in- 

13,462,725 spection of the above example and 

its proof, it is plain, as before stated, that division is the re- 
verge of multiplication, and that the two rules mutually prov« 
each other, 

25. How many yards of cloth can be bought for 4,31^4,560 

dollars, at 2 dollars a yard ? — — at 3 dollars ? bi 

4 dollars ? at 5 dollars ? at 6 dollars? at 

7 ? at 8 ? at 9 ? at 10 ? 

Na{e, Lot the pupil be re<Juired to prove the foregoing, 
and all following examples. 

26. Divide 10059a3360 by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
and 12. 

27. If 2 pints make a qjiiart, how many quarts in 8 pints i 

in 12 pints ? in 20 pints ? in 24 pints ? 

in 248 pints ? in 3764 pints ? -^ in 47632 pints ? 

28. Four quarts make a gallon \-- how many gallons in 8 

quarts ? — — in 12 quarts ? — in 20 quarts ? in 36 

quarts? in 368 quarts ? — in 4896 quarts? 

in 5436144 quarts? 

29. A man gave 86 apples to 5 boys ; how many apples; 
would each boy receive? 

Dividends Here, dividing the 

Dhisor, 6 ) 86 number of the apples 

^ . TZ , »^ . t (^) ^y the number of 

Quotient, 17—1 Remainder. ^^yg^ (5^) ^e g^d, that 

eark bo v's share would be 17 apples ; but there is one apple 
left. 

IT 17. 5 j 86 ^^ order to divide all the apples equal- 

f ly among the boys, it is plain, we must di- 

l^i ride this one remaining apple into 6 e^/iud 
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partSj and give one of these parts to each of the boys. Then 
each boy's share would be 17 apples, and one fifth part of 
SQother apple ; which is written thus, 17^ apples. 

Ans. 17^ apples each* 
The 17, expressing whole apples, are called inle^^f, (thai 
13, whole numbers.) The •} (one fifth) of an apple, express- 
ing part of a broken or divided apple, is called a fractum^ 
(£at is, a broken number.) 

Fractions, as we here see, are written with two qjmibeny 
one directly over the other, with a short line between them, 
showing that the upper number is to be divided by the 
lower. The upper number, or dividendy is, in fractions, call* 
ed the numerator^ and the lower number, or divisor^ is called 
the denominator. 

Note. A number like 17-^, composed of integers (17) 
and a fraction, (-^,) is called a mixed number. 

In the preceding example, the one apple, which was left 
after carrying the division as far as could be by whole num- 
hers, is called the remainder^ and is evidently a part of the 
dividend yet undivided. In order to complete the division, 
this remainder, as we before remarked, must be divided into 
5 equal parts ; but the divisor itself expresses the number of 
parts. If, now, we examine the fraction, we shall see, that 
it consists of the remainder (1) for its numerator ^ and thi9 
divisor (5) for its denominator. 

Therefore, if there be a remainder^ set it down at the right 
hand of the quotient for the numerator of a fraction, under 
which write the divisor for its denominator. 

Proof of the last example. In proving this example j we 

17-J^ find It necessary to multiply 

5 our fraction by 5 ; but this is 

-—- easily done, if we consid-^r, that 

^ the fraction -J- expresses one 

part of an apple divided into 5 equal parts; hence, 5 timet 
^ is ^ = 1, *£nat is, one whole apple, which we reserve to be 
added to the unitSj saying, 5 times 7 are 35, and one we re- 
served makes 36, &,c. 

30. Eight men drew a prize of 453 dollan in a lottery ; 
hew maay dollars did each receive .^ 
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Dvridend. Here, after caorying the division M 
DmsoTj 8 ) 453 far as possible by whole numbers, w« 

tinnii t t^h. ^*^^ * ''•^*^*^"^^^'' ^f 5 dollars, which| 

YUaneiUf 66f -written bs above directed, gi\^es for the 

tiuiwer 56 dollars and f (live eighths) of another dollaTi 
U> each man. 

IT 18. Here we may notice, that the eighth part of 5 dol» 
lars is the same as 5 times the eighth part of 1 dollar, that 
is, the eighth part of 5 dollar^ is § of a dollar. Hence, f 
expresses the quotient of 5 divided by 8. 

Proof. I is 5 parts, and S times 5 is 40, that is, ^ = 5^ 

56|- which, reserved and added to the product of 8 times 

8 6, makes 53, &c. Hence, to nkiltiply a fraction^ 

"~" we may multiply the niunerator, and divide tha 

product by the denominator. 

Or, in proving division, we may multiply the wJwle num- 
ber in the quotient only^^ and to the product add the remain* 
der ; and this, till the pupil shall be more particularly taught 
in fractions, will be more easy in practice. Thus, 56 X 8 == 
448, and 448 -{- 5, the remainder, z=: 453, as before. 

31. There are 7 days in a week ; how many weeks in 
865 days ? Ans. 52^ weeks. 

32. When jQour is worth 6 dollars a barrel, how many 
barrels may be bought for 25 dollars / how many for 50 doi» 
lars ? for 487 dollars ? — — - for 7631 dollars ? 

33. Divide 640 dollars among 4 men. 

640 -f- 4, or fi|tt = 160 dollars, An$. 
84. 678 -^ 6, or ^^ = how many ? Ang. 1 13* 

35. Ai^<i == how many ? 

36. ^^^ = how many ? 

37. .a^Amhow many? Am. 884^ 
88. ^f*- = how many ? 

39. i ajiLL = how many ? 

40. 20 ifji 1 2 == how many ? 

IT 19- 41. Divide 4370 dollars equally among 21 mem 
When, as in this example, the divisor exceeds 12, it is 
evident that the computation cannot be readily carried on in 
the mind, as in the foregoing examples. Wherefore, it is 
more convenient to write down the computation ol lengthy 
la the following manner : 
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OPERATION. We may write the dhriior 

MKtisor. Dimdetuf. Quotient. Bud dividend u in ihort di* 

21 ) 4370 ( 208^. vision, but, instead of writing 

42 the quotient wider the divi- 

*'— dend, it will be found more 

^'^^ convenient to set it to the 

^ right hand. 

2 Remainder. taking the dividend hg 

partBy we seek how often we 
can have 21 in 43 (hundreds ;) linding it to be 2 times, we 
iet down 2 on the right hand of the dividend for the high- 
est figure in the quotient. The 43 being hundredth it fol* 
lows, that the 2 must also be hundreds. This, howeveri 
we need not regard, for it is to be followed by tens and units^ 
obtained from the tens and units of the dividend^ and will 
therefore, at the end of the operation, be in the place of hun* 
dreds, as it should be. 

It is plain that 2 (hundred) times 21 dollars ought now 
to be taken out of the dividend ; therefore, we multiply the 
divisor (21) by the quotient figure 2 (hundred) now found, 
making 42, (hundred,) which, written under tae 43 in the 
dividend, we subtract, and to the remainder, 1, (hundred,) 
bring down the 7, (tens,) making 17 tens. 

We then seek how often the divisor is contained in 17, 
(tpns;) finding that it will not go, we write a cipher in the 
quotient, and bring down the next figure, making the whole 
170. We then seek how often 21 can be contained in 170, 
end, finding it to be 8 times, we write 8 in tlie quotient, and, 
multiplying the divisor by this number, we set the product, 
168, under the 170 ; then, subtracting, we 6nd the rem«un- 
der to be 2, which, written as a fraction on the right baud 
of the quotient, as already explained, gives 208*^ dollars, 
fi>r the ansioer. 

This manner of performing the operation is called Jjmg 
Division. It consists in writing down the whole computation* 

From the above example, we derive the following 

RUJLiE. 

I. Place the divisor on the left of the dividend, separate 
ftem by a line, and draw another line on the right of the 
dividend to separate it from the quotient 

IL Take as many figures, on the left of the dividend| ai 
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eontain the divisor once or more ; seek how mauy times they 
contain it, and place the answer on the right hand of the 
dividend for the first figure in the quotient 

III. Multiply the divisor hy this quotient figure, and writa 
the product under that part of the dividend taken. 

IV. Subtract the product from the Cgures above, and to the 
remainder bring down the next figure in the divic^end, and 
divide the number it makes up, as before. So continue to 
do, till all the figures in the dividend shall have been brought 
down and divided. 

Nate 1. Having brought down a figure to the remainder, 
if the number it makes up.be less than the divisor, write 
a cipher in the quotient, and bring down the next figure. 

Note 2. If the product of the divisor, by any quotient 
figure, be greater than the part^of the dividend taken, it is an 
evidence that the quotient figure is too larger and must b« 
diminished. If the remainder at any time be grecU^ than 
the divisor, or equal to it, the quotient figure is too smaUy and 
must be increased. 

IBXAMPh^B FOR PRACTIC£. 

1. Row many hogsheads of niolasses, at 27 dollars a hogs- 
head, may be bought for 6318 dollars ? 

Ans, 234 hogsheads 

2. If a man's income be 1248 dollars a year, how much- 
is that per week, there being 62 weeks in a year ? 

Ans. 24 dollars per week^ 
8,. What will be the quotient of 153598, divided by 2&? 

Ans. 5296^ 

4. How many times is 63 contained in 30131 ? 

Ans. 478|^ times; that is, 478 times, and ,^ of another 
time. 

5. What will be the several quotients of 7652, divided by 
16, 23, 34, 86, and 92 ? 

6. If a farm, containing 256 acres, be worth 7168 dollani, 
what is that per acre ? 

7. Whut will be the quotient of 974932, divided by 366 ? 

Ans. 2671^. 

8. Divide 3228242 dollars equally among 563 men ; how 
many dollars must each man receive ? Ans. 5734 dollar^ 

9. If 57624 be divided into 216, 586, and 976 equal part^ 
what will be the magoitude of one pf each of these cquM 
parts ^ 
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Ans. The magnitude of one of the ktt of tfaeae equal parti 

will be 59^. 

10. How many times does 1030603615 contain 8215? 

Ans. 320561 timea 

11. The earth, in its annual revolution round the sun, ia 
said to travel 596088000 miles ; what is that per hour, thera 
being 8766 hours in a year ? 

12. iza^ggpa o ±=how many? 

13. Aa^^aA= how many? 

14. flJBJ^^LiLL = how many ? 



CONTRACTIONS IN DIVISION. 

I. When the divisor is a composite numbeb* 

If dQ. 1. Bought 15 yards of cloth for 60 dollars; how 
much wa8 that per yard ? 

15 yaidi$ are 3 X 5 yards. If there had been but 5 yards, 
th& cost of one yard would be i^ = 1 2 dollars ; but, as there 
are 3 times 5 yards, the cost of one yard will evidently be 
but one third part of 12 dollars ; that is, -^ = 4 dollars. Ans. 

Hence, when the divisor is a composite number, we may, 
if we please, divide the dividend by one of the component 
parts, and the quotient^ arising from that division, oy the 
other ; the last quotient will be the answer. 

2« If a man can travel 24 miles a day, how many dayi 
will it take him to travel 264 mOes ? 

It will evidently take him as many days as 264 contains 2^ 

OPERATION. 
24 =6 X 4. 6)264 24)264(11 days, An^ 

^ "• !1 

— 24 

1 1 days. 24 

3. Divide 576 by 48= (8 X 6.) 

4. Divide 1260 by 63= (7 X 9.) 

5. Divide 2430 by 81. 

6. Divide 448 by 56. 

II. To divide by 10, 100, 1000, tie. 

IT ai. 1. A prize of 2478 dollars is owned by 10 
what is each man's share? 
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Each mail's share will be equal to the mimberof/ena con- 
tained in the whole sum, and, if one of the figures be cut olT 
at the right hand, all die figures to the left may be consid- 
ered so many lens; therefore, each man's share will be 
247-^ dollars. 

It is evident, also, that if 2 figures bad been cut off firom 
the right, all the remaining fibres would have been so ma- 
ny hundreds; if 3 figures, so many thousands^ &e. Hence 
we derive this general Rule /or dimding by 10, 100, 1000, 
&c. : Cut off from the right of the dividend so many figures 
as there are ciphers in the divisor ; the figures to the left 
of the point will express the quotienty and those to the rights 
the remaimier. 

2. In one dollar are 100 cents ; how many dollars in 42400 
cents ? 'Av3, 424 dollars 
424}ob Here the divisor is 100; we therefore cut oflr2 

' figures on the right hand, and all the figures to tho 

left (424) express the dollars. 

3. Ho«v many dollars in 34567 cents ? 

Ans. 345-^ doflaim 

4. How many dollars in 4567840 cents ? 
6. How many dollars in 345600 cents ? 

6. How many dollars in 42604 cents ? Ans. 426i^||. 

7. 1000 mills make one dollar ; how many dollars in 4000 
mUls ? in 25000 mills ? in 845000 r 

8. How many dollarsiu 5487 mills? Ans. 6-^^ doUara 

9. How many dollars in 42863 mills ? in 368456 

mills ? in 96842378 mills ? 

10. In one cent ar3 10 mills; how many cents in 40 

mills ? in 400 mills ? in 20 mills ? in 468 

mtlls ? — - in 4784 mills ? in 34640 mills ? 

IIL When there are c i phers on //^e right hand of the divisor. 

IT dd. 1. Divide 480 dollars among 40 men ? 

In this example, our divisor, 

AlnNjRkf^'^'^^' (^^>) *» * composite number, 

«iu;^o|u ^10X4=40;) wemay,thcre^ 

12 dolls. Ans. f^^re, divide by one component 

part, (10,) and that quotient by 
the other^ (4 ;) out to divide by 10, we have seen, is but to 
cut off the right hand figure, leaving the figures to the left 
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•r tile (MNnt for the cpiotienty which we £vide by 4, and Ibt 
wofk is done* It is erident, that, }f our divisor h^ beeft 
400, we should hare cut off 2 figures, and have divided in 
the same manner; if 4000, 3 figures, &c. Heuce this gene* 
ral Rule : — When Aere ate ciphers at the right hand o/thetBr 
uaoTy cut them off, and also as many places in the dividend; 
divide the remaining figures in the dividend by the remain- 
ing figures in the divisor; then annex the figures, eut off^ 
from the dividend, to the remainder. 

2. Divide 748346 by SOOO. 

Dindendm 
Dtetior,e|000)746|346. 

Qiiofteiil,^93!^-4346 Remainder. An. 93|§||. 

3. Divide 46720367 by 4200000. 

Dividend, 
42]00000)467|20367(ll,fy^i(^ Quotient. 
42 

"47 

44 

520367 Remainder. 

4. How many yards of cloth can be bought for 846600 
dollars, at 20 dollars per yard ? 

5. Didde 76428400 by 900000. ^ 

6. Divide 345006000 by 84000. 

7. Divide 4680000 by 20, 200, 2000, 20000, 300, 4000^ 
BO, 600, 70000, and 80. 
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qvESTioics. 

1. What is division ? 2. In what does the proeeee of d»> 
vision consist? 3. Division is the reverse of what ? 4. What 
is the nmnber to be landed ca!led, and to what does it an- 
swer in nniftiplicfltion ? 5. What is the number to divido,' 
hy called, and to what does it answer, &c. ? 6. What is the 
resicft or mtswer called, &c. ? 7. Wliat is the sign of divi 
don, and what does it show > 8. What is the other way of 
expressing division? 9. What is ^Aorr ^vincniy and howk 
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It ^ peribnned ? K)^ How U division profstd ? 11. How i* 
midtiplic<Uion proved? .. 12. WhAt ,9ae > integers^ or v^hdle 
numbers? 13. What are fractions j or broken numbers? 
14. What is a nkixed! number ? 15. When there is'any things 
left after division, what is it called, and how is it to be 
written? 16. How are fractions written'^ 17. What is 
the upper number called? 18.. --^ — the lower number? 
19. How do you multiply a fraction ? 20. To what do the 
numerator and the denominator of a fraction answer in di^ 
vision? 21. What is /ort^ division ? 22. Rule? 23. When 
the divisor is a composite number, how may we proceed ? 
24. When the divisor is 10, 100, 1000, &c., how may the 
operation be contracted ? 25. When there are ciphers at 
the right hand of the divisor, how may we proceed ? 

ISXERCISES. 

« 

1. An army of 1500 men, having plundered a city, took 
2625000 dollars ; what was each man's share ? 

2. A certain number of men were concerned in the pay«> 
ment of 18950 dollars, and each man paid 25 dollars ; what 
was the number of men ? 

' 3. If 7412 eggs be packed in 34 baskets, how many in a 
basket? 

4. Whi^t quipber must I midt^ly by 135 that the pro-p 
duct may be 505710 ? 

5. Light moves with such amazing rapidity, as to pass 
from the sun to the earth in about the space of ^ minutes. 
Admitting the distance, as usually computed, to be 95,000,000 
miles, at what rate per minute does it travel ? 

6. If the product of two numbers be 704, and the multi- 
plier be 1 1, what is the multiplicand ? Ans. 64^ 

7. If the product be 704, and the multiplicand 64, what 
is the multiplier ? Ans. I h 

8. The divisor is 18, and the dividend 144; what is th« 
quotient ? : 

9. The quotient of two numbers is 8, and the dividend 
1^4 ; vtrhftt is the divisor ? 

10. A man wishes to travel §86 miles in 13 days; how 
flifip must he travel each day? 

11. If a man travels 45 miles a day, in how many df^jv 
will he travel 585 miles ? 
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12. A man sold 35 covn for 560 dollan ; how much was 
that for each cow ? 

13. A man, selliiig his cows for IC dollars each, received 
for all 560 dollars ; how many did he sell ? 

' 14. If 12 inches make a foot, how many feet are there in 
364812 inches ? 

15i If 364812 inches are 30401 feet, how many inches 
make one foot ? 

16. If you wonld divide 48750 dollars among 50 men, 
how many dollars would yon give to each one ? 

17. If you distribute 48750 doUars among a number of 
men, in sueh a manner as to give to each one 975 dollars, 
how many men receive a share } 

18. A man has. 17484 pounds of tea in 186 chests; how 
many pounds in each chest ? 

19. A man would put up 17484 pounds of tea into chests 
containing 94 pounds each ; how many chests must he have ? 

20. In a certain town there are 1740 inhabitants., and 12 
persons in each house ; how many houses are there ?~— 'in 
each house are 2 famOies ; how many persons in each family? 

21. If 2760 men can dig a certain canal in one day, jiow 
many days would it take 46 men to do the same ? How 
many men would it take to do the work in 15 days ? 

— — in 6 days ? — — in 20 days ? in 40 days ? 

* in 120 days ? 

22. If a carriage wheel turns round 32870 times in run- 
ning from New York to Philadeipliia, a distance of 95 miles, 
how many times does it turn in running 1 mile ? Ans. 346. 

23. Sixty seconds make one minute ; how many minutes 

in 3600 seconds ? — — in 86400 seconds r in 604800 

seconds ? in 2419200 seconds ? 

24. Sixty minutes make one hour ; how many Iiours in 

1440 minutes? in 10080 minutes? in 40320 

minutes ? — — in 525960 minutes ? 

25. Twenty-four hours make a day; how many days in 
168 hours ? in 672 hours ? in 8766 hovrs ? 

26. How many times can I subtract forty-eight from four 
hundred and eighty ? 

27. How many times 3478 is equal to 47854 ? 

26. A bushel of grain is 32 quarts ; how many quarts must 
I dip out of a chest of grain to make one half (^) of a 

bushel ? for one fourth {^) of a bushel ? for one 

eighth (^) of a bushel ? Aiis. to the lost^ 4 ci^i^tV.*^.. 
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M. How many is i of 20? '. ioS4S> 'r-^— ^of 

3*7? I of 346878? J of 204030648? 

iiM. loM6 lastj 102015d24» 

30> How many walnuts are one third part (^) of 3 wal- 
nuts? 4 of C walnuts? iofl2? |Qf30? 

4 of 45? i of 300? J of 478? ^ 

of 3456320 ? Am. tQtkelasijl 152106)! 

31. WhatisJof4? {of20? ^of320? ^ 

of 7S43 ? ^ Am. to the laat^ I960}* 
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MZSOELXiAmBOCPB QUUttTlOllV, 

Sivolving the Pfitidpks of Hit preeeding Rules. 

Note. The preceding rules, viz. Numeration, Addition^ 
Subtraction, Multiplication, and Division, are called the Fim* 
damental Rules of Arilkmeticj because mey are the foun» 
dation of ait other rales. 

1. A man bought a chaise for 218 dollars, and a horse for • 
142 dollars ; what did they both cost ? 

2. If a horse and chaise cost 360 dollars, and the cbaise 
cost 218 dollars, w hat h the cost of the horse ? If the horse 
cost 142 dollars, what is the cost of the chaise ? 

3. If the sum Of 2 numbers be 487, and the greater num- 
ber be 348, what is the less number ? if the less number 
be 139, what is the greater number? 

4. If the minuend be 7842, and the subtrahend 3481, 
what is the remainder? If the remainder be 4361, and the 
minuend be 7842, what is the subtrahend? 

Vi 23. When the minuend and the aubtrah^id are givenp 
how do you Kind the remainder ? . 

When the minuend and remainder are given, how do yoe 
find the subtrahend ? 

When the subtrahend and the remainder. are given, how 
do you find the minuend ? 

When you have the xm of two numbers, and one of them 
given, hov/ do you find the other ? 

When you have the ^rrca^er of two numbers, and their 
dtff^enee given, how do you find the less number ? 

When you have the less of two numbers, and their diffst^ 
^•CMliven, how do you find the greater Biuaber ? 



^. The Jtnn of two numbers is 48, and oue of the aumben 
is 19; what is the other? 

6« The grecUer of two numbers is 29, and their dUfferenm 
10 ; what is the less number ? 

7. The U^ of two numbers is 19, and their difference m 
10 ; what is the greater ? 

8. A man bought 5 pieces of cloth, at 44 dollars a piece ( 
974 pairs of shoes, at 3 dollars a pair; 600 pieces of caHoo^ 
at 6 dollars a piece ; what is the amount ? 

9. A man sold six cows, worth fifteen dollars each, and a 
yoke of oxen, for 67 dollars ; in pay, he received a chaise, 
worth 124 dollars, and the rest in money; how much money 
did he receive ? 

10. What will be the cost of 15 pounds of butter, at 13 
cents per pound ? 

11. How many bushels of wheat can you buy for 487 
dollars, at 2 dollars per bushel ? 

TT d4. When the price of one pound, one bushel, &c. of 
tny commodity is given, how do you find the cost of aimi 
maiiber of pounds, or bushels, &c. of that Commodity ? If 
the price of the 1 pound, &c. be in cents, in what will the 

whole cost be? If in dollars, what? if in shillings? 

if in pence ? &c. 

When the cost of cmy gbtn number of pounds, or bushels, 
&c. is given, how do you find the price of one pound or 
bushel, &c. In what kind of money wiil the answer be ? 

When the cost of a number of pounds, &c. is given, and 
also the price of one pound, &c., how do you find the num- 
ber of pounds^ &c. 

12. When rye is 84 cents per bushel, what will be the cost 
of 948 bushels ? how mauy dollars will it be ? 

13. If 648 pounds of tea cost 284 dollars, (that is, 28400 
cents,) what is thi^ price of one pound ? 

When the factors are given, how do you find the product? 

When the product and one factor are given, how do you 
find the other factor ? 

When the divisor and quotient are given, how do yot 
find the dividend ? 

When the dividend and quotient are given, how do jtMi 
find the divisor ? 

14. What is the product of 754 and 26 i 



£ 



54 
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15. What number, multiplied by 25, will produce 18850 P 

16. What number, multiplied by 754, will produce 18850 ? 

17. If a man save six cents a day, how many cents would 
he save in a year, (365 days,) ? • • • how many in 45 
years ? how many dollars would it be ? how many cows 
could he buy with the money, at 12 dollars each ? 

Ans, to the lasty 82 cows, and 1 dollar 50 cents remainder, 

' 18. A boy bought a number of apples; he gave away ten 
of them to his companions, and afterwards bought thirty-four 
more, and divided one half of what he then had among four 
companions, who received 8 apples each ; how many apples 
did the boy first buy ? 

Let the pupil take the last number of apples, 8, and re- 
verse the process. Ans. 40 apples. 

19. There is a certain number, to which, if 4 be added, 
and 7 be subtracted, and the difference be multiplied by 8, 
and tlie product divided by 3, the quotient will be 64 ; what 
is that number ? Ans. 27. 

20. A chess board has 8 rows of 8 squares each ; how 
many squares on the board .^ 

Tf 25. 21. There is a spot of ground 5 rods long^ and 3 
rods wide ; how many square rods does it contain ? 

Note. A square rod is a 
square (like one of those in 
the annexed figure) meas- 
uring a rod on each side. 
By an inspection of the 
figure, it will be seen, that 
there are as many squares 
in a row as rods on one side, 
and that the number of rows 

h equal to the number of rods on the other side ; therefore, 

S ><^ 3 = 15, the number of squares. 

Ans. 15 square rods. 

A figure like A, B, C, D, having its opposite sides equal 
and parallel, is called a parallelogram or oblong. 

22. There is an oblong field, 40 rods long, and 24 rodit 
wide ; how many squsire rods does it contain ? 
^ 23. How many square inches in a board 12 inches Idng^ 
and 12 inches broad .^ Ans^lAA. 
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24. How many square feet in a board 14 leet long aad t 
feet wide ? 

25. A certain township is six miles square ; how many 
square miles does it contain ? Ana, 86. 

26. A^man bought a farm for 22464 dollars ; he sold one half 
of it for 12480 dollars, at the rate of 20 dollars per acre; how 
many acres did he buy ? and what did it cost him per acre ? 

27. A boy bought a sled for 86 cents, and sold it again for 
8 quarts of walnuts ; he sold one half of the nuts at 12 cent9 
& quart, and gave the rest for a penknife, which he sold for 
34 ceUiS ; how many cents did he lose by his bargains ? 

28. In a certain school-house, there are 5 rows of desks ; 
m each row are six seats, and each seat will accommodate. 

2 pupils ; there are also 2 rows, of 3 seats each, of the 
same size as the others, and one long seat where 8 pupila 
may sit; how many scholars will this house accommo- 
date? Ans. 80. 

29. How many square feet of boards will it take' for the 
floor of a room 16 feet long^ and 15 feet wide, if we allow 
12 square feet for waste ? 

30. There is a room 6 yards long and 5 yards wide ; how 
many yards of carpeting, a yard wide, will be sufficient to cot er 
the floors, if the hearth and fireplace occupy 3 square yards ? ' 

31. A board, 14 feet long, contains 28 square feet; what 
IS its breadth ? 

32. How many pounds of pork, worth 6 cents a pound, 
can be bought for 144 cents ? 

33. How many pounds of butter, at 15 cents per pound, 
must be paid for 25 pounds of tea, at 42 cents per pound ? 

34. 4-f5-f6-fl+8 = how many ? 

35. 4 + 34-10 — 2 — 4+6 — 7 = howmany? 

36. A man divides 30 bushels of potatoes among 3 poor 
men ; how many bushels does each man receive ? What m 
i of thirty ? How many are f {two thirds) of 30 ? 

37. How many are one third (i) of 3 ? of 6 ? 

of 9 ? of 282 ? of 45674312 ? 

38. How many are two thirds (f) of 3 ? of 6 ? 

of 9? of 282? of 45674312? 

89. How many are ^ of 40 ? J of 40 ? J of 

60? Jof60? 2of80? ofl24? of 

246876 ? i of 246876 ? 

40. How many is ^of 80 ? ^ of 80 ? f of lOOi? 

41. An inch is one twelfth part (-jV) of a foot ; how man^ 



ieet.ia 12 inches ? — in 34 inchct ? in 36 inches f 

in 12243648 inches ? 

42; If 4 pounds of tea cost 128 cente, whattloes 1 pound 
cost ? ■ 2 poupds ? — 3 poinds ? — 6 pounds^ 
^ 100 pounds ? 

43. Wlten oranges are worth 4 cents apiece, how msAj 
can be bought for four pistareens, (or 20 cent pieces ?) 

44. The earthy in moving round the sun, travels at the 
fate of 68000 miles an hour ; how many miles does it travel 
in one day, (24 hours ?) how many miles in one year, (365 
days ?) and how many days would it take a man to travel 
this last distance, at the rate of 40 miles a day ? how many 
years ? Ans, to the lusty 40800 years. 

45. How much can a man earn in 20 weeki^j at 80 cents 
per day, Sundays excepted ? 

46. A maii married at the age of 23 ; he lived with his 
wife 14 yettrs ; she then died, leaving hhn a daughter, 12 
years of age ; 8 years after, the daughter was married to a 
man 5 years older than herself, who was 40 years of age 
when the father died ; how old was the father at his death ^ 

Ans, 60 years 

47. 'There is a field 20 rods longy and 8 rods uide ; how 
many square rods does it contain ? Ans. 160 rods. 

48. What is the width of a field, which is 20 rods longi 
and contains 1^0 square rods ? 

4d. What is the length of a' field, 8 rods wide, and con-^ 
taining 160 square rods ? 

50. What is the width of a piece of land^ 25 rods long^ 
and containing 400 square rods ? 
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IF M. A number expressing things of the same kind is 
called a simple manber ; thus, 100 men, 56 years, 75 cents^ 
are each of them simple numbers ; but when a number e3B- 
presses things of diiTerent kinds, it is called a compovnd vumr 
oer ; thus, 43 dollars 25 cents and 3 mills, is a compoond 
number; so 4 years 6 months and 3 days, 46 pounds 7 
shillings and 6 pence, are compound numbers. 

JATofe. Different kinds, or names, are usually called it^ 
ffnui de$uuniMikni$m 
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FEDERAL MONEY. 

Federal money is the coin of the United States. Hm 
kinds, or denomiuations, are eagles, dollars, diiuesi centSy 
and mills. 

10 mills * - - are equal to - I cent 
10 cents, (»100 mills,) ... == i dime. 

10 dimes, (»^ 100 c«nt0»» 1000 mills,) . z=r i dollar. 

10 dollars, (=« 100 dimos »« 1000 cents » 10000 mills) = 1 eagle.* 

Sign. This character, $ , placed before a number, shows 
il to express fedend money. 

Ki 10 mills make a cent, 10 cents a dime, 10 dimes a 
dollar, &c. it is plain, that the relative value of mills, cents, 
dimes, dollars and eaf>;les corresponds to the orders of units, 
tens, hundreds, &c. in simple numbers. Hence, they may 
be read either in the lowest denomination, or partly in a 
At^er, and partly in the low€9t denomination. Thus : 




►•ens S 3 

^4052 may be read, 34652 mills ; or 3465 cents and 2 mills ; 
or, reckoning the eagles tens of dollars, and the dimes tews 
of cents, which is the usual practice, the whole may be 
read, 34 dollars 65 cents aud 2 mills. 

For ease in calculating, a point (^) called a separ(Unx^'\ 
is placed between the dollars and cents, showing that all the 
figures at the lefi hand excess dollars, while Uie tvoo first 
fyusres at the riyhi hand excess cents, and the /Aird, mills. 
Thus, the above example is written $ 34^652 ; that is, 34 
dollars 65 cents 2 mills, as above. As 100 cents make a 
dollar, the cemXs may be any number from 1 to 99, ofteii re- 
quiring tyxio figures to express them ; for this reason, two 
places are appropriated to cents, at the right hand of the 

Coint, and if the number of cents be less than lai, requiring 
ut one figure to express them, the tea^s place must be filled 
with a cipher. Thus, 2 dollars and 6 cents are written 2^06. 
10 mills make a cent, and consequently the milU never ex* 
eeed 9, and are always expressed by a nnqU figure. Only 

t The eaglo is a giM coin, the dollar aiid dime are ^hxr coins, tlie cent is a 
tapper coin. The mill is only ima^fian/, there being no coin of that denomini^ 
mm. There are half eagles, half dollars, half dimes, and half cents, real coiosi 

i The character used for the sevaratrix, in tlie " Scholan' Aritbinetic,'' wat 
the comina ; the comma inverted is uere adopted, to distinguish it fixna tbft ^^ccf^ 
«a used in pu4}ctaatioo. 
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ame pbee, tfaerefove, is appropriated to millB, that is, tbar 
place immediiitel J following cents, or the third place from 
the pmnt When there are no cents to be written, it is evi^ 
dent that we nrast write two ciphers to fill up the places of 
cents. Thus, 2 dollars and 7 mills are written 2^007. Six 
cents are written H)6, and seven mills are written ^007. 

Note. Sometimes 5 mills = ^ a cent is expressed frac- 
tionally: thns, '125 (twelve cents and five mills) is eit^ 
pressed 12}, (twelve and a half cents.) 

17 dollars and 8 miOs are written, 17^008 

4 doUars and 5 cents, - - . - • 4^05 
75 cents, --------- ^75 • 

24 dollars, ---24' 

9 cents, --------- <09 

4 mills, '004 

6 dollars 1 cent and 3 mills, - - - 6'Oia 

Write down 470 dollars 2 cents ; 342 dollars 40 cents 
and 2 mills ; 100 dollars, 1 cent and 4 mills ; 1 mill ; 2 
mills; 3 mills ; 4 mills ; i cent, or 5 mills ; 1 cent and 1 miU ; 
2 cents and 3 mills ; six cents and one mill ; sixty cents and 
one mill ; four dollars and one cent ; three cents ; five cents ; 
nine cents. 



REDUCTION OF FEDERAL MONEY. 



IT d7. How many mills in one cent ? — in 2 cents ? 

in 3 cents ? in 4 cents ? . in 6 cents ? — — in 9 

cents ? in 10 ceats ? in 30 cents ? in 78 

cents ? in 100 cents, (= 1 dollar) ? in 2 dollars ? 

in 3 dollars? in 4 dollars ? in 484 cents ? 

in 663 cents ? — in 1 cent and 2 mills ? in 4 

cents and 5 mills ? 

How many cents in 2 dollars ? in 4 dollars ? in 

8 dollars ? in 3 dollars and 15 cents ? in 6 dol- 
lars and 20 cents ? in 4 dollars and 6 cents ? 

How many dollars in 400 cents ? ' in 600 cents ? 

in 380 cents ? in 40765 cents ? How many 

cents in 1000 mills ? How manv dollars in 1000 mills ? 

in 3000 mills ? in 8000 mills ? in 4378 

mills ? in 846732 mills ? 

TTiia changing one kind of money^ 8f€. into another kindj with" 
'*abmnp the value, is called Reduction. 
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As there are 10 mills in one cent, it is plain that cents 
changed or reduced to mills by multiplying them by 10, dia. 
is, by merely annexing a cipher, (IT 12.) 100 cents make a 
dollar ; therefore dollars are changed to cents by annexing 2 
ciphers, and to mills by annexing 3 ciphers. Thus, 16 dollars 
== 1600 cents = 16000 mills. Again, to change mills back 
to dollars, we have only to cut off the three right hand 
figures^ (IT 21 ;) and to change cents to dollars, cut off the 
iwo right handfigvareSy when all the figures to the left will be 
dollars, and the figures to the right^ cents and mills. 

Reduce 34 dollars to cents. An$> 3400 cents 

Reduce 240 dollars and 14 cents to cents. 

Ans. 24014 cents* 

Reduce $ 748^143 to mills. Ans. 748143 mills. 

Reduce 748143 mills to dollars. Ans. $ 748443. 

Reduce 3467489 mills to dollars. Am. 3467'489. 

Reduce 48742 cents to dollars. Am. $ 487*42. 

Reduce 1234678 mills to dollars. 

Reduce 3469876 cents to dollars. 

Reduce $ 4867^467 to mills. 

Reduce 984 mills to dollars. Am. $ *984 

• Reduce 7 mills to dollars. Ans. $ H)07 

Reduce $ '014 to mills. 

Reduce 17846 cents to dollars. 

Reduce 984321 cents to mills. 

Reduce 9617^ cents to dollars. Am. $96*17^. 

Reduce 2064^ cents, 503 cents, 106 cents, 921^ cents, 
•800 cents, 726^ cents, to dollars. 

Reduce 86753 mills, 96000 mills, 6042 mills, to dollars. 



ADDITION AND SUBTRACTION OF FEDERAL 

MONEY. 

IT 28. From what has been said, it is plain, that we may 
readily reduce any sums in federal money to the same de- 
nomination, as to cents, or mills, and add or subtract them 
as simple numbers. Or, what is the same thing, we may 
set down the stmsy taking care to torite dollars wider doUarSf 
cents under cenfs^ and miUs under mUls^ in such ortkr^ that the 
separating points of the ssceral nmnbers shaU fall directly under 
each other J and add them up as simple numbers ^ placing the 
f^aratrix in the amomt directly under the otlier poinU« 
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Whst is the amount of $4S7<643, $132<007, ^4'04, 
•»d $M4n02? Am. $887^^92. 

OPERATION. OPERATION. 

487643 mills. or, $ 487<643 

132007 mRls. $ 132'007 

4040 mills. $ 4^04 

264102 mills. $264^102 

AmamUj 887792 mills, == $ 887^792. $ 887*792 AmomL 

EXAMPLES FOR PRACTICE* 

1. Bought 1 harrd of flour for 6 dollars 76 cents, 10 
pounds of coffee for 2 dollars 30 cents, 7 pounds of sugar 
for 92 cents, 1 pound of raisins for 12 j- cents, and 2 oranges 
Uar 6 cents; what was the whole amount? Ans. $ 10*155. 

2. A man is indebted to A, $ 237^62; to B, $350; to C, 
^86<12^; toD, $9*62^; and to E, $0*834; what is tho 
amount ot his debts? Ans, $634*204. 

3. A man has three notes specifying the following sums, 
viz. three hundred dollars, fifty dollars sixty cents, and 
nine dollars eight cents ; what is the amount of the three 
notes? Ans. $359*6a 

4. What is the amount of $56*18, $7*37^ $280, 
$ 0*287, $ 17, and $ 90*413 ? 

5. Bought a pair of oxen for $ 76*50, a horse for $ 85, 
and a cow for $ 17*25; what was the whole amount? 

6. Bought a gallon of molasses for 28 cents, a quarter of 
tea for 37j^ cents, a pound of salt petre for 24 cents, 2 ya^ 
of broadcloth for 11 dollars, 7 yards of flannel for 1 dollar 
62^ cents, a skein of silk for 6 cents, and a stick of twist for 
4 cents ; how much for the whole ? 



SUBTRACTION OF FEDERAL MONEY. 

7. A man gave 4 dollars 75 cents for a pair of boots, and 
2 ddlars 12^ cents for a pair of shoes ; how much ^d tte 
boots cost him more than the shoes ? 

OPERATION. OPERATION. 

4750 mills. or, $ 4*75 

2125 mills. $2*125 

2625 mills = $ 2*625 Am. #^*625 Am 
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6. A muk bought a cow for eighteen dollars, aad ioU Imt 
again for twenty-one dollars tlmty'^eTeti and a half centi | 
l&ow much did he gain ? Am. $ 3*370. 

9. A man bonght a horse for 82 dollars, and sold him 
again for seventy^nine dollars seventy-five cents ; did he gain 
or lose ? and how much ? Aos. He lost $ 2^25. 

10. A merchant bought a piece of cloth for $ 176, which 
proving to have been damaged, he is willing to lose on it 
^16^50; what must he have for it ? Ana. $159^60. 

11. A man sold a farm for $ 6400, which was $ 725^S7j^ 
more than he gave for it ; what did he give for the farm ? 

12. A man, having $ 500, lost 83 cents ; how much had 
he left ? 

13. A man's income is $1200 a year, and he spends 
$ 800*35 ; how much does he lay up ? 

14. Subtract hdf a cent from seven dollars. 

154 How much must you add to $ 16*82 to make $26 f 

16. How much must you subtract from $ 250, to leave 
#8744? 

17. A man bought a barrel of flour for $ 6*25, 7 pounds 
of coffee for $ 1*41 ; he paid a tea d<^lar bill; how m^h 
must he receive back in cnange ? 



BJULTIPLICATION OP FEDERAL MONEY. 

H ft9. 1. What will 3 yuds of cloth cost^ at $ 4*62^ a 
yard? 
OPERATION. f 4*625 are 4625 millsj whidi 

$ 4*625 mmtiplied by 3, the product is 

3 18875 mills. 13875 mills may 

' ' ' now be reduced to dollars by 

$ 13 876, the answer. placmg a point between the third 
and fourth figures, that is, between the hundreds and thou- 
sands, which is pointing off as m^y places for cents and 
mills, in the product, as there are places of cents and miUs 
in the sum given to be multiplied. This is evident ; for, as 
1000 mills make 1 dollar, consequently the thousandi in 
13875 mills must be so many dollars. 

2, At 16 cents a pound, what will 123 pounds of butler 
eosti 

F 
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orERATlON. As the product of 

123j the numher of poimdi. any two nnmbeit 

16 cents, the price per pomd. ^^ul be the same, 



whichever of them 



"^SS be made the mult^ 

^23 plier, therefore the 

$ 19^, the answer. f «^^*y' ^T* *.* 

^ ' larger number, is 

made the multiplicand, and the price th^ multiplier* 

123 times 16 cents is 1968 cents, which, redin^ed to doUara^ 

is $ 19^68. 

RULE. 

From the foregoing examples it appears, that the muItW 
plication of federal money does not differ from the multipli* 
cation of simple numbers. The product toiU be the tamoer in 
the lowest denamhiaHon contnined jil the given sum^ which maj 
then be reduced to dollars. ' 

EXAMPLES FOR PRACTICE, 

3. What will 250 bushels of rye come to, at $ 0^88j. per 
bushel? il9». $221'2& 

4. What is the value of 87 barrels of flour, at $6^37^ a 
barrel ? 

5. What will be the cost of a hogshead of molasses, con- 
taining 63 gallons, at 28j- cents a gallon ? Ans. $ 17<955. 

6. If a man spend 12^ cents a day, what will that amount 
to in a year of 365 days ? what will it amount to in 5 
years? Ans. It will amount to $22842^ in 5 years, 

7. If it cost $ 36'75 to qlothe a soldier 1 year, how much 
will it cost to clothe an army of 17800 men ? 

Ans. $654150. 

8. Multiply $ 367 by 46. 

. 9. Multiply $ 0*273 by 8600* 

10. What will be the cost of 4848 yards of c«Kco, at 25 
eents, or one quarter of a dollar, per yard? Ans. $1212. 

Note. As 25 cents is just ^ of a dollar, the operation in 
(he above example may be contracted, or made shorter ; for, 
at one dollar per yard, the cost would be as many dollars as 
there are yards, that is, $4848; and at one quarter (|) of a 
dpllar per yard, it is plain, the cost would be one quarter (}) 
as many dollars as there are yards, that is, ^^^=z $1312* 
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When one quantity is contained in another exactly 2, 3, 4, 
5| &c. times, it is calLed an aliquoi or eveti part of that quanti- 
ty ; ihus, 25 cents-is an alUpuit part of a dollar^ because 4 times 
25 cents is just equal to 1 dollar ; and 6 pence is an aliquot 
part of a shiilii^g, because 2 times six pence Just make 1 
shilling. The following table exhibits some of the aliquot 
parts of a dollar : 

TABLE. From the lllustratiDn of the last 

Cto. r J u example, it appears, that, when the 

60 =iofa dollar. p^ce per yard, pound, &c. is one of 
33^= i o/a doUoT. these aliquot parts of a dollar, the 
25 z=.-^ofa dollar, cost may be found, by dividing the 
20 =1 ^ ofa dollar, gwen number of yards, potmds, Sic 

12* = iofa dollaT. V ^** ^^^^^\ which it takes of 

g1 , /. ^/i«- the price to make 1 dollar, if the 

♦ , r J n ' price be 60 cents, we di\ide by 2 ; 
o =i^o[a dollar. |f 35 cts. by 4 ; if 12^^ cts. by 8, 4c 
This manner of calculating the cost of articl»*i, by taking 
aliquot parts, is usually called Practice. 

11. What is the value of 14756 yards of cotton cloth, at 
12^ cents, or | of a dollar, per yard ? 

By practice. By multiplication. 
8)14756 14756 
«125 



Ans, $1844*50 



73780 
29512 
14756 



$ 1844*500 Ans. as before. 

12. What is the cost of 18745 pounds of tea, at $^50,=:^ 
dollar, per pound ? . Ans. $ 9372*50 

13. What is the value of 9366 bushels of potatoes, at 33| 
cents, or 1^ of a dollar^ per bushel ? sj^Ji ^^ ^3122 Ans, 

14. What is the value of 48240 pounds of cheese, at 
$ *06f , = -f^ of a dollar, per pound ? Ans. $ 3015. 

15. What cost 4870 oranges, at 5 cents, = ^ of a dollar, 
^iece? Ans. $243*50 

16. What is the value of 151020 bushels of apples, at 20 
cents, = ^ of a dollar, per bushel ? Ans. $ 30204. 

17. What will 264 pounds of butter cost, at 12^ cents 
per pound ? Asia, $ 33, 

la What cost 3740 yards of cloth, at $ 1^25 ^i ^«s^\ 
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4) $ 3740 = cost at $ V per yard. 
935 = cost at $ ^25 per yard. 

Ant. $ 4675 = cost at $ 1^5 per yard. 

19. Wbat is the cost of 8460 bats, at $ 1^12^ apiece ? 

at $ 1*60 apiece ? at $ 3*20 apiece ? at 

$ 4H)6^ apiece ? 
, Am$. $9517'50. $12690. $27072. $34368^75. 

1 SO. To find the value ofartkUs sold by the 100, or IOOQl 

1. What is the value of 865 feet of timber, at $ 5 per 
hundred? 

Were the price $5 

f, value would be 865 X 

Z $5= $4325; but the 

$ 4325 = mrfMal $Bperfoai. price is $5for 100 feet; 

' consequently, $ 4325 u 
100 times the true value of the timber ; and tb<^refore, if we 
divide this number ( $ 4325) by 100, we shall obtain the 
trufe value ; but to divide by 100 ia hut to cut off Hbe two 
right hand figures, or, in federal money, to remnce the separfkr 
trix two figures to the kft* Am. $ 43^25. 

It is evident, that, were the price so much per thotuand^ 
Ae same remarks would apply, with the exception of cutting 
off three figures instead of two. Hence we derive the 
general Rule (orfiiufyig the value of articles sold by the 100, 
or 1000 : — Multiply the number by the price, and, if it be 
reckoned by the ICO, cut off the (too right hand figures, and 
the product will be the answer, in the same land or denomi* 
nation as the price. If the article be reckoned by the 1000^ 
cut off the tJtree right hand figures. 

BXAMPIiES FOR PRACTICE. 

2. What is the value of 4250 feet of boards, at $ 14 per 
1000 ? Ans. 59 dollars and 50 cents. 

OPERATJON. 
4250 

$ 14 In this example, because the price is il 

17000 ®^ much per 1000 feet, we divide, by lOOQ^ 

4250 ^ ^^* off^ three figures. 

0S9^OO 



t so, 31. iimslow or fki^ekal mohkt. tl 

3. What will 3460 feet of timber come to, at $4 per 
bundred? 

4. What will 24650 bricks come to, at 5 dollars per 1000 ? 

5. What will 4750 feet of boards come to, at $ 12^25 per 
1000 ? Am. 5S'187. 

6. What will 38600 bricks cost, at $4<75 per 1000 ? 

7. What will 46590 feet of boards cost, at $ 10*625 per 
1000? 

8. What will 75 feet of timber cost, at $ 4 per 100 ? 

9. What is the value of 4000 bricks, at 3 dollars per 1000 r 



DIVISION OF FEDERAL MpNEY. 
IT 31. 1. If 3 yards of cloth cost $5'25, what is that a yard? 

OPERATION. *pf. .|f/25 cecte, 

3)5^25 which divided by 3, the 

quotient is 175 cents, 

Answer J 175 cerUSy = $ 1^75. which, reduced to dollars, 

ts $ V75y the answer. 

2. Bought 4 bushels of com for $ 3 ; what was that a 
bushel ? 

4 is not contained in 3 ; we may, however, reduce th« 
It 3 to cents, by annexing two ciphers, thus : 

<>PERATiON. 300 cents divided by 4, the quotient 

^__ ** '^^ cents, the price of each bush, of 

Ans. *75 cents. «orn. 

3. Bought 18 gallons of brandy, for $42<75 ; what did k 
eost a gallon ? 

OPERA*riON. 
18)42'75(2375 miOsj = $ 2^375, the answer. 
36 



67 $ 42^75 is 4275 cents. After bringtnc 

54 down the last figure in the dividend, ana 

rrr" dividing, there is a remainder of 9 cents. 

?^^ which, by annexing a cipher, is reduced 

to mills, (90,) in which the divisor is con- 

90 tained 5 times, which is 5 mills, and there 

90 is no remainder. Or, we might bare re* 

— duced $ 42^75 to mills, before dividing, by 

annexing a cipher, 42750 mills, wmchi 

dMded by 18, would hate given the same result, 2375 miB% 

wliicb, reduced to doUan, is $ 2*375, the uumeL% 



^ 



/ 
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4. Diride $ 59<387 bj & 

OPERATION. 

8)69'387 

Quoiient^ 7'423}, that is, 7 dollars, 42 cents, 3 mWls^ and | 
01 another mill. The | is the remainder, after the last di- 
TibioQ, written over the divisor, and expresses such fractional 
part of auotlier mill. For all purposes of business, it will be 
sufficiently exact to carry the quotient only to mills, as the 
parts of a mill are of so little value as to be disregarded. 
Sometimes the sign of addition (-{-) is annexed, to show thai 
there is a remainder, thus, $ 7^423 4r* 

RUI4E. 

From the foregoing examplea, it appears, that dixision of 
federal money does not differ from division of simple num- 
bers. The quolierU will be the answer in ike lowest denmnxaor 
tian in the given sum^ which may then be reduced to dollars. 

Note. If the sum to be divided contain only dollars, or 
dollars and cents, it may be reduced Co mills, by annexing 
ciphers before dividing ; or, we may first divide, annexing 
<^phers to the remainder, if there shall be any, till it shaU 
be reduced to mills, and the result will be the same. 

EXAMPLES FOR PBACTIClQ. 

$. If I pay $ 468^75 for 750 pounds of wool, what is the 
value of 1 pound ? Am. $ 0^625 ; or thus, $ 0^2^ 

6« If a piece of cloth, measuring 125 yards, cost $ 181^25, 
what is that a yard ? Ans, $ V45* 

7. If ^36 quintals of fish cost $ 1913^52, how much is that 
aquintid? An$. $3^57. 

8. Bought a dairm, containing 84 eCres, for $3213 ; what 
did it cost me per acre ? Ans, $ 38'25. 

0. Ai $ 954 for 3816 yards of flannel, what b that a yard ? 

Ans. $0^25. 
10» Bought 72 pounds of raisins for $S; what was that 
a pound? <^ =: how much? 

Ans. $0'111J; or, $0411+. 

11. Divide $ 12 ioito 200 equal parts; how much is one 
of the parts ? ^ = how much ? -Ans. $ 0^006. 

12. Divide $ 30 by 750. ^ = how much ? 

13. Divide $ 60 by 1200. <|4^ = ^0^^ ^^^^ ^ 

14. Divide $215 into 66 equal parts; how much will 
Mieof (hefiarlsbe? ^^ =:.how much? 
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15. Divide $176 equally among 250 men; hoir muck 
will each man receive ? ^f§ =r how much ? 



SUPPLEMENT TO FEDERAL MONEY. 

QUESTIONS. 

1. What is understood by nmpU numbers? 2. 

by compound numbers? * 3. by different denomuMK 

Horn? 4. What is federal money? 5. What are the de* 
nominations used in federal money ? 6. How are dollars 
distinguished from cents ? 7. Why are two places assigned 
for cents, while only one place is assigned for mills ? 8. 
To what does the relative value of mills, ceuts, and dolla^^ 
correspond ? 9. How are mills reduced to doHars F 10. 
——to cents? 11. Why? 12. How are dollars reduced 

to cents ? 13. to mills ? 14. Why ? 15. How ia 

the addition of federal money perfonued? 16. ■ 

subtraction ? 17. multiplication ? 18. divi- 
sion ? 19. Of what name is the product in multiplication, 
and the quotient in division ? 20. In case dollars only are 
given to be divided, what is to be done ? 21. When is one 
number or quantity said to be an aliquot part of another ? 
22. What are some of the aliquot parts of a dollar? 23. 
When the price is an aliquot part of a dollar, how may the- 
cost be found ? 24. What is this manner of operating 
called ? 25. How do you find the cost of articles, sold by 
the lOQ or 1000 ? 

EXERCISES. 

1. Bought 23 firkins of butter, each containing 42 pounds, 
for 16^ cents a pound ; what would that be a firkin, and 
how much for the whole ? Ans. $ 159^9 for the whole, 

2. A man killed a beef, which he sold as follows, viz. the 
hind quarters, weighing 129 pounds each, for 5 cents a 
pound ; the fore quarters, one weighing 123 pounds, and the 
other 125 pounds, for 4^ cents a pound ; the hide and tal- 
low, weighing 163 pounds, for 7 cents a pound ; to what 
did the whole amount ? Ans. $ 35^47. 

S^. A farmer bought 25 pounds of clover seed at 11 cents 
a pound, 3 pecks of herds grass seed for $ 2^25, a barre). of 
flour for $6^50, 13 pounds oi sugar at 12^ cents a pound; 
for which he paid 3 cheeses, each weighing 27 pounds, at - 
84 cents a pound, and 5 barrels of cider at $ 1^25 a barrel 
The balance between the articles bought and sold \% \ t.^t\ 
b it foTj or offmnst the /armer ^ 
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4i A BMtt ^68^ leftmg an estate of $71600; there an 
demands against the estate, ameuntirg to $ 398^^74 ; tk* 
residue is to be divided between 7 sons; what will each 
one receive ? 

5. How mnch coffee, at 25 cents a pound, may ha had for 
100 bushels of rye, at 87 cents a bushel ? Aru. 348 pounds. 

6. At 12J- cents a pound, what must be paid for 3 boxes 
of sugar, each containing 126 pounds ? 

7. If 650 men receive $ 86^75 each, what will they all 
receive ? 

8. A merchant sold 275 pounds of iron, at 64 cents a 
pounds and took his pay in oats, at $ 0*50 a bushel ; how 
n^. y bushels did he receive ? 

9. Bow many yards of cloth, at $4^66 a yard, mustb* 
given for 18 barrels of flour, at $ 9^32 a barrel ? 

10. What is the price of three pieces of cloth, the firsi 
containing 16 yards, at $3^75 a yard; the second, 21 yards, 
at $ 4'50 a yard ; and the third, 35 yards, at $ 542 j a yard ? 

IT 32. It is usual, when. goods are sold, for the seller to 
deliver to the buyer, with the goods, a bill of the articles 
and their prices, with the amount cast up. Such bills ar* 
sometimes called bills of parcels. 

, Boston^ January 6, 1627. 

Mr.AbdAdas ' 

BquglU ofBenj. Burdeit 

12^ yards figured Satin, at $ 2^50 a yard, $31*2^ 

8 sprigged Tabby, ... 1'25 10*0© 

Received payment, $41*2S 

Benj. Burdett. 



Salem, June 4, 1687. 

Mr. James PaywtU 

Bought of Simeon Thrifty 

3 hogsheads new Rum, 118 gal. each, at $0*31 a gal. 

2 pipes French Brandy, 126 and 132 gal. .. 142 j- 

I hogsliead brown Sugar, 9J cwt. .. 10*34 .. cwU 

3 ca|ks of Rice, 269 lb. each, .. <05 .. lb. 
5 bags Coffee, 75 lb. each, .. ^3 .. .... 

1 chest hyson Tea, 861b. .. *92 .. ^ 



fteceived payment, $706*521 

Far Shneim Thrifty, 
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'■ Mr. Peier Carpenter ^ 

(S«e ir 30.) BoyglU (^AuL FaUtree 

0082 feet Boards, at $ 6 per M. 

ZOOO f*««« ••••••••••• •• o o4 ••••• •••• 

800 lliiek Stuff, .. ia<64 

1500 Lathing, .. 4^ 

650 Plank, .. 10^ 

879 Timber, .. 2'50 ...•. C. 



>••• ••• 



Received payment, $ 101^9 

AflA Fautree. 

Nate* M. stands for the Latin mUUj which .nignifies 1090» 
ttid (X for the Latin word ceiUvm^ which signifies IQO. 

-V ■. 
^^ 
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IT 3d. We have seen, that, in the United States, monej 
is reckoned in dolhurs, cents, and mills. In England, it is 
reckoned in pounds, shillings, pence, and farthings, called 
denominations of money. « Time is reckoned ii. years, months, 
weeks, days, hours, minutes, and seconds, called denomina* 
tions of time. Distance is reckoned in miles, rods, feet, and 
inches, called denominations of measiiie, &r« 

The relative value of these denominations is exhibited in 
tableS| which the pupil must commit to memory. 



ENGLISH MONEY. 



The denominations are pounds, shillings,' pence, and fai^> 
things. 

4 farthings (qrs.) make 1 penny, marked d« 
12 pence - - - - i shilling, - - s. 
20 shillings - - - - 1 pound, - - iS . ^ 

Note. Farthings are often written as the fraction of a 
fienny; thus, 1 farthing is written^ d., 2 farthings, ^ d., 8 
ttfthhigs, f d. 



How many farthings in 1 

penny? in 2 pence? 

— in 3 penco ? in 6 

pence ? in 8 pence ? » ' 

in 9 pence ? in 12 pence ? 

■ in 1 shilling ? in 2 

shillings ? 

Row many pence in 2 shil- 
lings ? — - in 3 s. ? in 

4 s. ? in 6 s. ? in 

Ss. ? in 10 8. ? in 2 



EXDtrcttcir. 



tiX 



I How many pence in 4 fai^ 

things ? in 8 farthings i 

—- — in 12 farthings ? in 

24 farUiings ? — > in 32 fai^ 
things ? in 36 farthings ? 




illings and 2 4)ence ? 

in^S4i.3d.? in2s. 4d.? 

in 2 s-'fr^^ in 3 8. 6 d. ? 

in 4st~^:>-' ^ 




Kow many shilTiligs in 1 
pound? in 2JB.? — 



in3je.? in4iJ.? 

Ui4ie.6 8.?— — in6JS.8s.r 

in Z£. lOs.? hi 

t£. 15 s.? 



in 48 qrs. ? Huw many 
shillings in 48 qrs* ? • in 



96 qrs.? 
How many shillings in 24 



pence ?' 
in 48 d. ? 
in96d. ? 
in 20 d. ? 
in 28 d. ? 
in 42 d. ? 



in 36 d. ? 
-in72d.? 
in 120 d.? 
in27d.? 
in30d. ? 
- in 51 d. ? 



How many pounds in 20 shil- 
lings ? • in 40 s. ? in 

60 s. ? in 80 s. ? in 

86 s. ? in 128 s. ? — —in 

70 s. ? — — in 65 s. ? 



It has already been remarked, that the changing of o}l# 
kind, or denomination, into another kind, or denomination^ 
without altering their value, is called Reduction* (^ 27.) 
Thus, when we change shillings into pounds, or pounds into 
fihilliugj*, we are said to reduce them. From the foregoing 
examples, it is evident, that, when we reduce a denomina- 
tion of greater value into a denomination of less value, thf 
reduction is performed by midtifdication ; and it is then call 
ed Reduction Descending, But when we reduce a denorainar 
tion of less value into one of greater value, the reduction n 
performed by dimsion ; it is then called Reduction Ascendingm 
Thus, to reduce pounds to shillings, it is plain, we must 
(multiply by 20. And again, to reduoe shillings to poundS| 
we must divide by 20. It follows, therefore, that reductim 
descemHng and ascending rccijtrocaUif prove each other. 



T S3, 34. 



BsmrcTioiii 



71 



1* InlTiS. 138t6}d. how 
laay farthings ? 

OFERATION. 
£. a, d, qrs 
17 13 6 3 
208. 



353«. in 17 JS. 13 ». 
12 d. 



4242 d, 

4q. 



16971 qr$. the Ans. 

In the above example, be- 
eause 20 shillings make 1 
pound, therefoie we multiply 
\7£. by 20, increasing the 
product by the addition of the 
given shillings, (13,) which, 
it is evident, must always be 
done in like cases ; then, be- 
cause 12 pence make 1 shil- 
ling, we multiply the shillings 
(353) by 12, adding in the 
given pence, (6.) Lastly, 
because 4 farthings make 1 
penny, we multiply the pence 
''4242) by*4, adding in the 
given farthings, (3.) We 
then find, that in 17i&. 13 s. 
6fd., are contained 16971 
fistrthings. 

IT 34. The process in the 
folly examined, will be found 

To redtice high def.ofmina- 
Hans to lowet^ — Multiply the 
highest denomination by that 
number which it takes of the 
next less to make 1 of this 
higher, (increasing the pro- 
duct by the number given, 
fpnjf of that less denomina- 



2. In 16971 fiithingv, bow 
many pounds ? 

OPCKATIQSf. » 

FarthingiUiaptnny, 4)16971 8flr«^ 

Ftonca in a ■hnilng, 12)4242 6^ 

SbiUineiinapoaiid, 2j0)35j3 13«> 

rt£. 

Am. 17 JS. 139. 6}^ 

Farthings will be reduced 
to pence, if \Ve divide them 
by 4, because every 4 far- 
things make 1 penny. There- 
fore, 16971 farthings divided 
by 4, the quotient is 4242 
pence, and a remainder of 3, 
which is farthings, of the 
same name as the dividend. 
We then divide the pence 
(4242) by 12, reducing them 
to shillings ; and the shillings 
(353) by 20, reducing them 
to pounds. The last quotient, 
17iS ., with the several re- 
mainders, 13 s. 6 d. 3 qis. eon- 
stitute the answer. 

Note. In dividing 353 s. bj 
20, we cut off the cipher, &c.| 
as taught IT 22. 

V 

foregoing examples, if car^ 
to be as follows, viz. 

To reduce low denomnations 
to higher^ — Divide the lowest 
denomination given by that 
number which it takes of the 
same to make 1 of the next 
higher. Proceed in the same 
manner with each succeeding 
denomination, until ^c^\an% 
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f S4 



lifMi.) Vncttd in tbe same 
manner with each succeeding 
* denomination, until you have 
brought it to the denomination 
required. 



hrought it to the deiUNpai&atioB 
required- r, / 



£XAMPIi£S fFOR PRACTICE. 



3. Reduce 32 £. Ids. 8d. 
to farthings. 

5. In 29 guineas, at ^8s. 
each, how many farthings ? 

7. Reduce $163, at 6 s. 
(each, to pence ? 

9. In 15 guineas, how 
nany pounds ? 



4. Reduce 314*^2 farthmgt 
to pounds. 

6. In 38976 farthinp, how 
many guineas ? 

8. Reduce 11736 pence tc 
dollars^ 

10. Reduce 2l£. to guin- 
eas. 



Note. We cannot reduce* guineas directly to pounds, hut 
we may reduce the guineas to ahiUingSy and then the shil- 
lings to pounds. 



TROY WEIGHT. 

By Troy weight are weighed gold,* silvci:, jewels, and all 

'iquors. The denominations are pounds, ounces, penn]^ 
weights, and grains. 

TABLE. 

24 grains (grs.) make 1 pennjrweight, marked pwt 

20 pennyweights - - 1 ownce, ----- oz. 

12 ounces - - - - l pound, ----- lb. 



11. Bought a sily^ .tank- 
ard, weighing 3 lb. 5 oz., pay- 
mg at the rat^ of $ 1^08 an 
ounce ; what did it cost ? 

13. Reduce 2101b. 8oz. 
12 pwt. to penn3rweights. 

15. In 71b. 11 oz. 8 pwt 
9 grs. of fiilver, how many 
grains ? 



12. Paid $ 44^28 for a sil- 
ver tankard, at the rate of 
$ 1^08 an ounce; what did it 
weigh ? 

14. In 50572 pwt how 
many pounds ? 

16. Reduce 45681 grains 
to pounds. 



* The fineness of gold ia tried by fire, and is recvroed m eartits, bv wlncfa m 
■ndenrtood the 24th part of any quantity ; if it lose nouiinr in the trwu, k is nid 
to be 24 carats fine; if it lose 2 carats, it is then 22 c&x«ts mie, wfaicfa is th0«taad^ 
ardibrgold. 

Silver wiSich abides the fire without loss is said te c« 12 ounces fine. Hi* 
tfandard for silver o6La is 11 ok. 2 pynfc. of fine t.'Aec, and 18 piMf. of coppir 
jMhed together 
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APOTHECARIES' WEIGHT. 



Apothecaries' weight* is used by wothecaries and phjirih 
dans, in compoundiug medicines. The denominations 9m 
pounds, ounces, drams, scruples, and gmina. 

TABI«E. 

20 grains, (grs.) make 1 scruple, marked B. 

3 scruples - - - l dram, - - - 5 . 

8 drams . - - - - i ounce, - - • g . 

12 ounces - - - . i pound, ^ - » ft. 

17. Iu9lb.8S.l3. 29.1 .18. Reduce 55799 grs. «o 
19 grs., how many grains. (pounds. 



AVOIRDUPOIS WEIGHT.t 

By avoirdupois weight a^ weighed all things of a eocMWt 
«nd drossy nature, as tea, sugar,, bread, flour, tallow, hay, 
leather, medicines, (in buying add selling,) and all kinds 
of metals, except goU and silver. The dendmination's are 
tons, hundreds, quarters, pounds, ounces, and drams. 

TABIiE. 

16 drams, (drs.) make 1 ounce, - marked - oz. 

16 ounces - - - - . 1 pound, ----- lb. 

28 pounds ----.. 1 quarter, ----- qr. 

4 quarters ----- 1 hundred weight, - * cwt 

20 hundred weight - - 1 ton, ------ T. 

Note 1. In this kind of weight, the words grods and n«f 
are used. Gross is the weight of the goods, together with 
the boxw bale, bag, cask, &c., which contains them. Net 
weight is the weight of the goods only, after deducting the 
weight of the box, bale, bag, or cask, &c., and all other al- 
lowances. 

Note 2. A hundred weight, it will be perceived, is 1 12 lb. 
Merchant at the present time, in our principal sea-porls, 
buy and sell by the 100 pounds. 

* The pound and ounce a|x>tliecaries' weirht, nnd Uic pound andoirace Tray^ 
■re the same, only dii&rcaii3' divided, and-vtwdividcd, 

f 175 oz. Tmoysss ID2 oz. avoirdupois, and 1751b. IVoy^H^Ib, 9^vMla^ 
|0ii. 1 tt). Troy » 3760 graiin, am} 1 ib. avoirdupo»4^7(wg||;^is Tioy. 

G -.i * . 



• • • V 



r . 



••■* 



ft 



•BROUCTlOir* 



««4. 



19. What wiil5«wt 3 qrs. 
171b. of sugar come to, at 
12^ cents a pound. 

21. A merchant would put 
109 cwt qrs. 12 lb. of 
raisins into boxes, containing 
26 lb. each ; how many boxas 
will it require ? 

23. In 12 tons, 15 cwt 
I qr. 19 lb. 6 6z. 12 dr. how 
many drams ? 

25. In 281b. avoird^ois, 
how many pounds' Troy ? 



20. How 'much sugar, al 
\2j^ cents a pound, may be 
bought for $ 82^625 ? 

22. In 470boxesof raisio^, 
containing 261b. each, how 
many cwt. ? 



24. In 7323500 drams, how 
many tons ? 

26. In 34 lb. oz. 6 pwt 
16 grs. Troy, how maaj 
pounds avoirdupois ? 



CLOTH MEASURE. 



Cloth measure is tsed in selling cloths and other goods^ 
sold by the yard, or ell. The denominations are ells, yardSi 
qpiarters, and naib. 



TABLE. 



i nails, (na.) or 9 inches, make 1 quarter, marked 
t quarters, or ^86 inches, ^ 1 yard, . . . . 
3 quarters, ----•• 1 ell Flefaiish, - - 

5 qparters, - • - - - - 1 ell English, - - 

6 quarters, - - - - - - 1 ell French, - - 



qr, 

yd. 

E.Fl. 
E.E. 
E.Pr, 






27. In 573 yds. 1 qr. % na. 
lowrakny nails? 

29. In 151 ells Eng. how 
jsany yards? 

ticte. Consult If 34, ex. 9. 



28. In 9173 nails, how ma- 
ny yards ? 

30. In 1 88f yards, how ma> 
ny ells English ? 






LONG MEASURE. ^ 

Long measure is used in measuring distances, or other 
(hings», where Zen^lA is considered without regard to 6redc2iA. 
The denominations are 'degrees, leagues, nules, fttrioD|^ 
ro<is,«yards, feet, inches, and barley-corns. 
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TABIiE. 

8 barley-conif, (bar.) make 1 inch, 



12 inches^ 

3 feet, ------ 

5^ yards, or 16^ feet, 
40 rods, or 220 yards, - - 

8 furlongs, or 320 rods, - 

3 miles, - * - - - 
€0 geographical, or 69^) , 

stotute miles, - - J * degree, 



- marke4 * 



Ifoot, 

1 yard, - - - - - 

1 rod, perch, or pol^/ • 

1 furlong, - - - - 

1 mile, - - - - - 

1 league, . - . . 



ft- 

yd. 

r.p. 

ihr. 

M. 

L. 



•• - . dcg. or • 

860 degrees, - - - 4^ ^''^lJt''^^^l^'' circumfer 
wv w^i^^^Dy ^ gjj^p ^^ ^Yie earth. 



31. How many barley-^oms 
will reach round the globe, it 
being 360 degrees ? 

Note. To multiply by 2, i*-: 
to take the multiplicand 2 
thnes ; to multiply by 1, is to 
take the multiplicand 1 time; 
to multiply by ^, is to take the 
multiplicand half a time, that 
is, the half^of it. Therefore, 
to reduce 360 degrees to stat- 
ute miles, we multiply iirst by 
the whole number, 69, and to 
the product add half the multi- 
plicand. Thus : 

^)360 
69^ 

3240 
2160 

180 half of the multiplicand. 

25020 statute miles in 360 de- 
grees. 

33. How many inches from 
Bdston to the city of Wash- 
ington, r( being 482 miles ? 

35. How many times will a 
wbeel, 16 feet and 6 inches 
in circumference, turn round 
fo the distance from Boston to 
Providence, it being 40 miles ? 



32. In 4755801600 barley- 
corns, how many degrees ? 

Note, The barley-corns be- 
ing divided by 3, and tliat 
quotient b^ 12, we hav« 
132105600 feet, which are to 
be reduced to rods^. We can- 
not easily divide by 16^ on 
account of the fraction 4 ; but 
16^ feet = 33 half feeiy in 1 
rod ; and 132105600 feet = 
2^4211200 half feety which, 
divided by 33, ^es 8000400 
rods. 

Hence, when the divisor is 
encumbered with a fraction, 

i oi;, h ^C') ^® ™*y reduce 
the divisor to halves, or fourths^ 
&c., and reduce the dividend 
to the same; then the quo- 
tient will be the true answer. 

34. In 30539520 inche^^ 
how many miles ? 

36. If a wheel, 16 feet 6 
inches in circumference, turn 
round 12800 times in going 
from Boston to Providence^ 
what is the dwQ^Bce I 
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LAND OR SQUARE MEASURE. 

Square measure is used in measuring land^ and any other 
dbfing, where length and breadth are considered, llie de- 
nominations are miles, acres, roods, perches, yards, feet and 
itkches» 

IF 35. 3 feet in length make a yard in long measure ; hut it 
requires 3 feet in length and 3 feet in breadth to make a yard 
in square measure ; 3 feet in length and one foot wide make 
3 square feet ; 3 feet m length and 2 feet wide make 2 
times 3, that is, 6 square feet ; 3 feet in length and 3 feet 
wide make 3 times 3, that is, 9 square feet This will 
dearly appear from the annexed figure. 



2 feet = 1 ynrd. 



t 

*-• 

1 

jl 

n 




• 



It is plain, also, that a square foo^ 
that is, a square 12 iLcGes in length 
and 12 inches in breadth, must cob* 
tain 12 X 12 = 144 square inches. 



TABLE* 

144 square inches = 12 X 12 ; that is, 

12 inShes in length and 12 inches } make 1 square fopt 
in breadth ------ 

9 square feet =3x3; that is, 3 feet ) 

in lengtji an(S%' feet in breadth ) 

30^ square yards == 5J X 5^, or 272 J. ) 

square feet == 16 J X 16^, - J 

40 square rod^" - - - - - - 

4 rooai^,H)r 160 square rods, 

640 acres, *------ 



- 1 square yard. 

^ ( 1 square rod, 

* ( perch or pole* 

• 1 rood. 

- 1 acre 

- 1 square mile. 

Note. Gunter's chain, used in measuring land, is 4 rods 
m length. It consists of 100 links, each link being f-ffit 
inches in length ; 25 links make 1 rod, long measure, and 
<^S5 square links make 1 »ju4xre rod. 



BSDUCTIOH. 



t S5, 36. 

37. Id 17 acres 3 rouils 12 
rods, hotr many square feet ? 

Note. In reduciag rods to 
Teet, (he multiplier will be 
272J. To multiply by \, is to 
Uke & fourth part of the mul- 
■jplicand. The principle is 
the same as showD II 34, 



S9. Reduce 64 stjuare voiles 
o square feet i 

41. Therein a town 6 miles 
iKiuare ; how many square 
miles in that town ? how 
many acres? 



77 



38. In 7764S7 square feet, 
how many acres ? 

Note. Here we Lave 7764JW 
square feet to be divided by 
272^. Reduce the divisor to 
fourths, that is, to the lowest 
denomination contained in it; 
tlieu reduce the dividend lo 
fonTtlt), that is, to the same 
denomination, as shown t[ 33, 
ex. 34. 

40. In 1,784,21 7,600 square , 
feet, how many square miles i 

«. Reduce 23040 acres tn 
square miles. 



SOLID OR CUBIC MEASURE. 

Solid or cubic measure is used in measuring things that 
have lengtli, breadth, and thickness; such as timber, wood, 
stone, bales of goods, &c. The denominations are cords, 
tons, yards, feet, and inches. • 

IT 30. It has been shown, that a square yard contuns 
3X3—9 square feet. A cubic yard is 3 fe-i long, 3 feet 
vide, and 3 feet thick. Were it 3 fett long, 3 feet wide, 
. nd OM foot thick, it would contain 9 cubic feel; if 2 feet 
Mck, it would contain 2x9 = 18 cubic feet ; and, as it is 
3 feet thick, it does contain 3 X 9 = 27 cubic feet. This 
will clearly appear 'from the 
annexed figure. 

It is plain, aIso, that-a cubic 
foot, that is, a soKd, 12 inches 
in len2;tb, 12 inches in breadth, 
and 12 inches in thickness, 
will contain 12 X 12 X 12 = 
1728 solid or cubic incheH. 







f^ 
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lift UfiDucTtcnr^ ff li. 



TABIiSL 

IfaaMlid mche0,=: 12 X 12 X 12» ) 

that IS, 12 inches in length, > make 1 solid foot 

12 in breadth, 12 in thickness, ) 
S7 solid feet, :=3X3X3 - - - - 1 solid yard. 
40 (eet t>f round timber, or 60 feet > i * « i^^a 

of hewntimber, - • . .p ^ Itonorload. 

12S solid feet, =8X4X4, that S 

is, 8 feet iu lecgth^ 4 feet in > - - 1 cord of woo<L 
width, and 4 feet in height, } 

BHtte, What is called a cordjooi^ in measuring wood, is 
10 aolid fbet ; that is, 4 feet in length, 4 feet in width, and 
1 foot in beighti and 8 such feet, that is, 8 an-d feet make 
1 cord. 



43« Reduce 9 tons df round 
tuaber to cubic inches. 

45. In 37 cord feet of wood, 
how many solid feet ? 

47« Rednoe 64 cord feet of 
wood to cords. 

4d. In 16 cords of wood, 
how many cord feet? how 
many solid |eet ? [many cords ? 



44. In 6^2080 cubic inchcs# 
how many tons of round tim- 
ber ? 

46. In 592 solid feet of 
wood, how many cord feet ? ' 

48. In 8 cords of wood, how 
many cord feet ? 

50. 2048 solid feet of wood^ 
how many cord feet? how 



WINE MEASURE. 



t^iae measure is used in measuring all spirituous iiquorSi 
de aiid beer excepted ; also vinegar and oil. The denomi- 
nations are tuns^ pipes, hogsheads, barrels, gallons, quarts^ 
(niits, aiid gills. 

TABLED 

4 gills (gi») • make - - 1 pint, marked pt 

2 pints - - - - - - - 1 ijuait, - - - qt 

4 quarts - * - ^ - - 1 gallon, - - - gal. 

81^ gallon^ -.--.- 1 barrel,. - - - Car, 

63 gallons ^ .& a. . . • | hogshead, • * Kkdv 

2 Eogsb^ads ------ 1 pipe, - - • P. 

2 pipes, or 4 hogsheids - 1 tun, ~ v . .. % 

tku. A'galloQi wine measure^4iont<ins 291 cubic ladMa^ 



rst. 
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51. Redtice 12 pipes of wine 
ta pints. 

53. In 9 P. 1 hhd. 22 gals. 
5 qts. how many gills ? 

55. In a tun of cider, how 
many gaUons ? 



52. In 12096 pints of wiM^ 
how many pipes ? 

54. Rednce 89082 gills to 
pipes. 

56. Reduce 252 gallons to 
tuns. 



ALE OR BEER MEASURE. 

Ale or beer measure is used in measuring ale, beer, and 
milk. The denominations are hogsheads, barrels, gdlon^ 
quarts, and pints. 

TABLE. 

2 pints (pts.) • make - 1 quart, - 

4 quarts - • - - - l gallon, - - • - • 

86 gallons - - • - i barrel, - - - - - 

54 gallons • • - . • i hogshead, - - * '• . hhd 

JYoto. A gallon, beer measure^ contains 282 cubic inches^ 

58. In 13680 pints of ale, 
how many barrels ? 

60. Reduce 12528 pints to 



marked qt 
. ... gal. 
. - - - bar. 



57. Reduce 47 bar. 18 gal. 
of ale to pints. 

59. In 29 hhds. of beer, 
how many pints ? 



hogsheads. 



DRY MEASURE. 

Dry measure is used in measuring all diy goods, such as 
grain, fruit, roots, salt, coal^ Slc. The denominations are 
chaldrons, bushels, pecks, quarts, and pints^ 

TABLE. 

2 pints (pts.) make - 1 quart, - marked ^^ qt 

8 quarto .... - 1 peck, - - - - * pk, 

4 pecks ----- 1 bushel, . - - - - bu. 

06 bushels ---•-! chaldron, - • - • ch. 

Note. A gallon, dry measure, contains 268f cubic inches. 
A Winchester bushel is 18^ inches in diameter, 8 inches 
4€cp| and contains 2150f cubic inches* 



flp 
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61. In 75 bushels of wheat, 
how many pints ? 

63. Reduce 42 chaldrons of 
eoals to pecks. 



62. In 4800 pints, how 

ny bushels ? 

64. )n 6048 pecks^ how 
ny chaldrons ? 



TIME. 

The denominations of time are years, months, weekly 
days, hours, minutes, and seconds. 

• TABLE. 

60 seconds (s.) - make. - 1 minute, marked m.- 

60 minutes ----•.- l hour, - - - - h« 

24 hours ------. .1 day, - - - - ,d. 

7 days ------- i week, - - - - \r. 

4 weeks ------ i month, - - - - ma 

13 months, 1 day and 6 hours, > 1 common, or > . 

or 365 days and 6 hours,, J Julian year, J "" ^^' 

IT 37. The year is also divided into 12 calendar months, 
which, in the order of their succession, are numbered as fol- 
lows, viz. 

January, 1st month, has 31 days. 
F^ebruary, 2d, - - - 28 
March, 3d, '- - - 31 

M^v' - 6th' - " - 31 '^^^^' When any year 

T„^V " nfk' " " QA can be divided by 4 with- 

«lune, - btn, - - - 30 . • j -x* i» 

T„i„' rf.x^ oi outaremamder,itiscall- 

•lUly. " flu* ""•■OX ji . i.« 

Auffust 8th 31 P y^^h in which 

September, 9th; I I -" 30 February has 29 days. 

October, 10th, - - - 31 

November, 11th, - - - 30 ^ 

December, 12th, - - - 31 

The number of days in each month may be easily fixed m 
tfie mind by committing to memory the following Tines : 

Thirty days hath September, 
April, June, and November, 
February twenty-eight alone ; 
All the rest have thirty-one. 



T87. 
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The first sercn letters of tbs alphabet, A, B, C, D, B^ F, O, 
are used to mark the several days of the week, and they are 
dbposed in such a manner, for every year, that the letter A 
flhsJI stand for the 1st day of January, B for the 2d, &c. In 
pursuance of this order, the letter which shall stand for Sush' 
dayj in any year, is called the Dominical letter for that year. 
The Dominical letter being known, the day of the week 
on which each month comes in may be readily calculated 
from the following couplet : 

At Dover Dwells George Brown, Esquire, 
Good Carlos Finch And David Fryer. 

These words correspond to the 12 mouths of the year, and 
the first letter in each word marks ' the day of the week on 
which each corresponding monthjcom^sin; whence any other 
day may be easily found. For exatele, let it be required 
to find on what day of the week the 4tJiaay of July falls, in the 
year 1827, the Dominical letter for which year is G. Good, 
answers to July ; consequently, July comes in on a Sunday; 
wherefore the 4th day of July falls' on Wednesday. 

Note. There are two Dominica] letters in leap years, 
one for January and February, and anot^ for the rest of 
the year. 

66. Reduce 475047465 se- 
conds to years. 



65. Supposing your age to 
be 15 y. 19 d. lib. 37m. 
45 s., how many seconds old 
are you, allowing 365 days 6 
hours to the year ? 

67. How many minutes from 
the 1st day of January to the 
14th day of August, inclusive- 
ly? 

69. How many minutes from 
the commencement of the war 
between America and Eng- 
l«pd, April 19th, 1775, to the 
settlement of a general peace, 
which took place Jan. 20th, 
1783? 



68. Reduce 325440 mmut^ 
to days. 



70. In 4079160 minuteSi 
how many years ? 



Si flUPPLEMSNT TO REDUCTION. T 47* 

CIRCULAR MEASURE, OR MOTION* 

' Circular measure is used in reckoning latitude and longi* 
tnde ; also in computing the revolution of the earth and 
other planets round the sun. The denofiunations are circles^ 
fliguS| degrees, minutes, and seconds. 

TABLE. 

60 seconds (") - make - 1 minute, - marked - ' 

60 minutes - - ... l degree, -.---• 

80 degrees - . - - - 1 sign, ------•» 

12 signs, or 360 degrees, - 1 circle of the zodiac. 

Note. Every circle, whether great or small,, is divisibli 
into 360 equal parts, called degrees. 

71. Reduce 9»13o 35' to 



seconds. 



72. In 1020300", how manjr 
degrees ? 



The following are denominatiom of things not included in 
tiie Tables :— 

12 particular things - make • 1 dozen. 
12 dozen --------l gross. 

12 gross, or 144 dozen, - - - ^ 1 great gross. 

Alsi,' 
"^ 20 particular things - i^l^P^x. - I score. 

6 points make 1 line, ( used in mealsuting the length of 
12 lines - - 1 inch, ( the rods of clock pendulums. 

' 4 inches - - 1 hand, { "'^1,^™^'""""^ ** *"'*^* "^ 
6 feet - - I fathom, used in measuring depths at 6ea»- 
112 pounds - - make - - 1 quintal of fish. 

24 sheets of paper - make - 1 quire. 
20 quired ------- 1 ream. 



HUFFXiZSMEZSKT TO HISDU OTIOH. 

QUESTIONS. 

i« What is reduction ? 2. Of how many varieties is re* 
duction ? 3. What is understood by different denommaiumi^ 
as of money, weight, measure, &c. ? 4. flow are high d#» 



i;: 



tSt^ MVrVhBMMMV TO JUUHTCTHMr. M 

ttomlnations brought into lower ? 5. How are low denomi^ 
nations brought into higher? 6. What are the denomina* 
tions of English money ? 7. What is the use of Troy weigfat| 

tfiid what are the denominations? 8. avoirdupois 

weight ? the denominations ? 9. What distinction do 

you make betVveen gross and net weight ? 10. What dis- 
tinctions do you make between long, square, and cubic 
«neasure? 11. What are the denominations in long mea> 
sure ? 12. in square measure ? 13. ' in cubic mea- 
sure? 14. How do you multiply by ^ ? 15. When the di- 
visor contains a fraction, how do you proceed ? 16. How is 
the superficial contents of a square figure found ? 17. How 
is the solid contents x>f any body found in cubic. measure? 

18. How many solid or cubic feet of wood make a cord? 

19. What is understood by a cord foot ? 20. How many 
such feet make a cord ? 21. What are the denominations 

of dry measure ? 22. of wine measure ? 23. — of 

time ? 24. of circular measure ? 26. For what is cir- 
cular measure used ? 26. How many rods in length is Gun- 
ter's chain ? of how many links does it consist ? how many 
links make a rod ? 27. How many rods in a mile ? 28. How 
many square rods in an acre ? 29. How many pounds make 
1 cwt. ? 

EXERCISES. 

1 . In 46 iS . 4 s., how many dollars ? Ans. $ 154. 

2. In 36 guineas, how many crowns), at 6 s« 7d. ea^ ? 

Ans, 153 crowns, and 9d. 

3. How many rings, each %veighing 5 pwt 7 grs., may be 
made of 3 lb. 5 oz. 16 pwt. 2 grs. of gold ? Ans. 158. 

4. Suppose West Boston bridge to be 212 rods in length, 
how many times will e chaise wheel, 18 feet 6 inches in 
circumference, turn round in passing over it ? 

Ans. 189;^ times. 

5. In 470 boxes ibf sugar, each 26 lb., how many cwt. ? 

6. In 10 lb. of silver, how many spoons, each weighing 
oz. 10 pwt ? 

7. How many i^hingles, each covering a space 4 inches 
«ne way and 6 imches the other, would it take to cover 1 
square foot ? Hovi^ many to cover a roof 40 feet long, and 
84 feet wide ? (Sel^ IT 25.) Ans. to the last^ 5760 shingles.^ 

8. How many conis of wood in a pile 26 feet long, 4 feet 
wide, and 6 feet higU^? Ans. 4 cords, and 7 cord C^^Vi. 



S4 «I7PPIJBM£NT TO mCDUCTION. IT ST. 

9. There is a room 18 feet in length, 16 feet in width, 
and 8 feet in height ; how many rolls of paper, 2 feet wide, 
and containing 1 1 yards in each roll, will it take to cover the 
walls? Ans. 8^ 

10. How many cord feet in a load of wood 6^ feet long^ 

2 feet wide, and 6 feet high ? Ans,' 4-^ cord feet 

11. If a ship sail 7 miles an hour, how far will she sail 
at that rate, in 3 w. 4 d. 16 h. ? 

12. A merchant sold 12 hhds. of brandy, at $ 2^75 a gal- 
ion; how much did each hogshead come to, and to now 
much did the whole amount ? 

13. How much cloth, at 7 s. a yard, may be bought for 
29ie. Is.? 

14. A goldsmith sold a tankard for lOiS. 8 s. at the rate 
of 6 s. 4 d. per ounce ; how much did it weigh ? 

15. An ingot of gold weighs 2 lb. 8 oz. 16 pwt. j how 
much is it worth at 3 d. per pwt. ? 

16. At $ 0*18 a pound, what will 1 T. ST cwt. 3 qrs. 16 lb. 
of lead come to ? 

17. Reduce 14445 ells Flemish to ells English. 

18. There is a house, the roof of which is 44A feet in 
length, and 20 feet in width, on each of the two sides; if 

3 shingles in width cover one foot in length, how many 
shingles will it take to lay one course on this roof? if 3 
courses make one foot, how many courses will there be on 
one side of the roof? how many shingles will it take to 
cover one side ? — - — to cover both sides ? 

Ans, 16020 shingles. 

19. How many steps, of 30 inches each, must a man take 
in travelling 64^ miles ? 

20. How jhany seconds of time would a person redeem 
in 40 years, by rising each morning J hour earlier than be 
HOW does ? 

21. If a man lay up 4 shillings each day, Sundays ex-. 
cepted, how many dollars would he lay tip in 45 years ? 

22. If 9 candles are made from 1 potilnd of tallow, how 
many dozen can be made from 24 pouuds\ and 10 ounces ? 

23. If one pound of wool make 60 Knots ot yam, how 
many skeins, of ten knots each, may be spun from 4 pounds 
6 ounces of wool ? 



f S9. AMBTiOlf or COBCPOOVD mVUBESUk. tt 

AlXDZTZOir 

OF COMPOUND NUMBERS. 

IT 38. 1. A boy bought a knife for 9 pence, and a comb 
for 3 pence; how much did he give for both ? Ann. 1 sli tiling. 

2. A boy gave 2 s. 6 d. for a slate, and 4 s. 6 d. for a book; 
liow much did he give for both ? 

3. Bought one book for 1 s. 6 d., another for 2 s« 3 d., an- 
otiier for 7 d. ; how much did they all co!>t ? Ajis. 4 s. 4 d* 

4. How many gallons are 2 qts. -|- 3 qts. 4~ 1 qt. r 

6. How many gallons are 3 qts. -{- 2 qts. -^ 1 qt 4- 3 
qts, + 2 qts. ? 

. 6. How many shillings are 2 d. -j- 3 d. -f- 5 d. 4** 6 d. 4^ 7 d. ? 

7. How many pence are 1 qr. -f" ^ q*'*- + 3 qrs. -j- 2 qrs. 
'+• 1 qr. r 

8. How many pounds are 4 s. + l^^i* + 15 s. -{- 1 ^ ? 

9. How many minutes are 30 sec. -j- 45 sec. -|- 20 sec. ? 

10. How many hours aie 40 niin. -"j- 25 min. -f- 6 min.? 

11. How many days are 4 h. + 8 h. -|- 10 h. f 20 h. ? 

12. How many yards iu length are 1 f. 4" 2 f. +• 1 f. ? 

13. How many feet are 4 in. + 8 in. -J- 10 *"• + 2 in. 
-f- 1 in. ? 

14. How much is the amount of 1 yd. 2 ft. 6 in» 4- 2 yds. 
1ft. 8in.? 

15. What is the>amount of 2 8. 6d. -|-4 s. 3d.-f 75. 8d. ? 

16. A man has two bottles, which he wishes to fill with 
wine ; one will contain 2 gal. 3 qts. 1 pt., and tfie other 3 
qts. ; how much wine can he put in them ? 

17. A man bought a horse for 15JB. 14 s. Gd., a pair of 
oxen for 20 £ . 2 s. 8 d., and a cow for 5 J3 . 6 s. 4 d. ; what 
did he pay for ail ? 

When the numbers are large, it will be most convenient 
Id write them dowii, placing those of the same kitid^ ar de- 
nomination, directly under each ctherf and, beginning with 
those of the least value, to add up each kind sepfinttety^ 

OPKRATlON. In tijjs eKample, addi-^u; up the 

^' *• '^ column of pence, we find the amount 

to be 18 pence, which being r= 1 g, 
6 d., it is plain, that we may write 

__^ down the 6 d. under the column of 

j^gif^ 41 3 6 pence, and feser\'ethe 1 s. to be add* 

ed in with the athcf a]:»\V\\tvg^« 
H 



15 


14 


6 


20 


2 


8 


5 


6 


4 


41 


3 


6 



▲DDITIOir OF COMPOUND HVUmSMB. T S& 

Next| adding up the cotumn of shillings, together wifli 
the 1 s. %vhich we reserved, we find the amount to be 23 s* 
:= liS. 38. Setting the 3s. under its own column, we add 
the l£. with thi; other pouiids, and, finding the amount to be 
4l£*j we write it down, and the work is done. 

Am. 41JS, 38. 6d. 

Nole. It will be recollected, that, to reduce a lower into 
a higher denomination, we divide by the number which it 
takes of the lower to make one of the higher denominatioiu 
In addition, this is usually called carrying for that number : 
thus, between pence and shillings, we carry for 12, and be* 
tweeu shillings and pounds, for 20, &c. 

The above process may be given in the form of a general 
Rule for the Addition of Compound Numbers : 

I. Write the numbers to be added so that those of the 
same denomination may stand directly under each other. 

II. Add tosrcther the numbers in the epiumn of the lowest 
denomination, and carry for that number which it takes of 
the same to make one of the next higher denomination. 
Proceed in this manner with all the denominations, till yoa 
come to the last, whose amount is written as in simple num* 
bers. 

Proof The same as in addition of simple numbers. 

EXAMPLiGS FOR PRACTICE. 

£, 9.- d, ^r. £, B. d. Jb. 8, 1^ 

46 11 3 2 72 9 6^ 183 19 4 

16 7 4 18 lOf 8 17 10 

638 19* 7 1 36 16 5| 16 4 
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Troy Wjsioht. 






Ih, 

36 
42 

81 


oz. 
7 
6 
7 


pwt, 

10 

9 

16 


11 

13 
15 


oz. pwt, gr, 
6 14 9 
8 6 16 
3 11 10 


or. pwL 

13 
3 7 


18 
16 

4 



Bought a silver tankard, weighing 2 lb. 3 oz., a silver 
ip, weighing 3 oz. 10 pwt, and a silver thimble, weighing 
StpvrL r^grs. ; what was the weight of the whole ? 
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AroiRuopots WBiftar. 



8? 



*. 


ewL qr. 


Ih. 


ox. 


dr. 


etot. qr. Ih. 


•X. 


ir. 


14 


11 1 


16 


5 


10 


16 3 18 


6 


14 


25 


2 


11 


9 


15 


2 16 


8 


12 


7 


18 


25 


11 


9 


22 


11 


10 



A man bought 5 loads of hay^ weighing as follows tIx. 
23 cwt. ( = 1 T. 3 cwl.) 2 ys. 17 lb. ; 21 cwt. 1 qr. 16 lb, ; 
19cwt. qr. 24lb. ; 2^ cwt 3qrs.; II cwt. Oqr. lib.; 
how many tous in the whole ? 



fds. qr. na. 
86 1 2 
41 2 3 
65 3 1 



Cloth Measure. 

E. Ft. tfr. na. 
41 1 2 
18 2 3 
57 I 



E. Eh. qr. nm. 
75 4 2 
31 1 
28 3 1 



Th^re are four pieces of cloth, which meanure as follows^ 
?iz. 36 yds. ^qrs. 1 na. ; 18 yds. Iqr. 2 na. ; 40 yds. 3qrs« 
Sna. ; 12 yds. qr. 2 na. ; how many yards in tlie whole ? 

Long Measure. . 



Deg. 


mi. fur. r. 


A 


in. 


bar. 


J^. fur.poL 


59 


46 6 29 


15 


10 


2 


3 7 


216 


39 1 36 


14 


6 


1 




678 


53 7 24 


9 


8 


1 


8 6 27 



Land OR Square Measure. 



Pol 


A 


in. 


^. rood. poL ft. 


in. 


36 


179 


137 


56 3 37 245 


228 


19 


248 


119 


29 1 28 93 


25 


12 


96 


75 


416 2 31 128 


119 



I 



»i 



8ft ADIHTICIir OF CaMPOUKD HUHBJBM* t S& 

There are 3 fields, which measure aa follows, viz* 17 A» 
Sr. 16 p.; 28 A. 5 n 18p. ; 11 A. Or. 25 p.; how muck 
laad in the three fields ? 

6oLu> OB Cubic Mkasubc. 



Tmt, fti, 


In. 


yds. 


fi- 


m. 


, cards, ft 


29 36 


1229 


76 


22 


1412 


37 119 


12 19 


64 


9 


26 


195 


9 110 


8 11 


917 


3 


19 


1091 


48 127 



WufBk MfiASUBE. 

HhL gat. qtSk ptsk Tun. hhd. gal. fCft 
51 53 1 1 37 2 37 2 

27 29 3 19 1 59 1 

13 1 28 2 



A merchant hought two casks of hrandy, containing is 
folloivs, VIZ. 70 gal. 3 qts. ; 67 gal. 1 qt ; how many hog»* 
headsy of 63 gal. each, in the whole ? 



DfiT MEAi»UBE. 





6UA p. 


qu 


1^ 




Ck. 


fms. 


p. qU. 






86 2 


5 


1 




48 


27 


3 5 




4 


19 3 


7' 





- 


6 


29 


1 7 












TlUB. 










r: 


Imo. fo. 


A 


h. 


fit* 9* 




Y. 


w. to. 


4 


67 


11 3 


6 


23 


55 11 




40 


'3 1 


9 


84 


9 2 





16 


42 18 




16 


7 


4 


32 


6 


5 


6 


18 5 




27 


5 2 
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SVBTRAOTZOlff 

OF COMPOUND NUMBERS. 

IT 89. 1. A boy bought a knife for 9 cents, and sold k 
for 17 cents ; how much did he gain by the bargain ? 

2. A boy bought a siate for 2 s. 6 d., and a book for 3 s. 6 d. ; 
how much more was the cost of the book than of the slate ? 

3. A boy owed his playmate 2 s.; he paid him 1 s. 6 d. ; 
how much did he then owe him ? 

4. Bought two books ; the price of one was 4 s. 6 d., the 
price of the other 3 s. 9 d. ; what was the difference of their 
costs ? 

5. A boy lent 5 s. 3 d. ; he received in payment 2 s. 6 d. ; 
how much was then due ? 

6. A man has a bottle of wine containing 2 gallons and Z 
quarts ; after turning out 3 quarts, how much remained ? 

7. How much is 4 gal. less 3 gal. ? 4 gal. — (less) 2 qts. ? 
4 gal. -r— 1 qt ? 4 gal. — 1 gal. 1 qt. ? 4 gal. — 1 gal. 2 qts. ? 
4 gal. — 1 gal; 3 qts. ? 4 gd. — 2 gal. 3 qts. ? 4 gal. 1 qt 

— 1 gal. 3 qts. ? 

8. How much is 1 ft — (less) 6 in. ? 1 ft — 8 in. .? 6 ft. ' 
Sin. — 1ft. 6in. ? 7ft Sin. —4ft 2 in.? 7ft 8 in. — 6ft. 
10 in. ? 

9. What is the difference between 4£. 6 8. and l£, 8 s.? 

10. How much is 'S£.'— (less) 1 s. ? 3^2. -r- 2 s. ? 3JB. 

— 3s.? Z£. — 15 s.? 3ie.4s. — 2iB.68.? lOiS. 4s. r-. 
5JS.8. s? 

11. A man bought a horse for 30<£. 4 s. 8d., and a cow 
foT 6£, 14 s. 6 d. ; what is the difference of their costs ? \ 

OPERATION. As the two numbers are large^ 

liz^^j QA ^A Q it will be convenient to wnte 

itT^' J K il I them down, the less umier the 
Subtrahend, 5 14 6 ^^^^^^^^ ^^^^^ ^^^^^ p^^ J^^ ^^.j. 

Ans, 24 10 2 lings under shillings^ &c. We 

may now take 6 d. from 8d., and 
Acre will remain 2 d. Proceeding to the shillings, we can- 
not take 14 s. from 4 s., buj^ we may borrow, as in simple num- 
bers, 1 from the pounds,"= 20 s., which joined to the 4 8. 
makes 24s., from which taking 14 s. leaves 10 s., which we 
•et down. We must now carry 1 to the 6iS., making 6£^ 
which taken from 30 £, leaves 24iS., and the work is done. 

JVbl«. The most convenient way In borrowing is^ to sub- 
H* 



tract the subtrahend from the figure borrowed, and add th^ 
difference to the minuend. Thus, in thfi tpbove exampley 14 
from 20 leaves 6, and 4 is 10. 

Tlie process in the foregoing example niay be presented 
in the lorm of a Km^yor Uie Subtractumv/ Qmyfouad NtoKh 
ber$i 

h Write down the sums or quantities, the less qnder the 
greater, placing those numbers which are of the^me d&» 
nomination direittly under each other. 

II. Beginning with the least denominfttion^ take succea- 
iivdy the lower number in each denomination from the up* 
per, and write the remainder uudemeathi as in subtraction 
of simple numbers. 

III. If the lower number of any denomination be greater 
(ban the upper, borrow as many uuitB as make one of the 
next higher denomination, subtract the lower number there- 
from, and to the remainder add the upper number, remem- 

/ bering always to add I to the next higher denomination for 
' that which vou borrowed. 

Proqf. Add the remainder and the subtrahend together^ 

as in subtraction of simple numbers; if tlie work be righti 

the amount will be equal to the minuend. 

C:XiJ)lPl.ES FOR PRACTICE* 

I« A merchant sold goods to the amount of 136£ • Ts. 6j^d., 
and reoeived in payment 60S, 10 s. 4^d; how much re* 
maineddue? Ans. 85£* 17 s. If d. 

2. A man bought a farm for 1256£. 10 s., and, in selling 
it, loBtesS* 10 s. 6 d. ; how much did he sell it for ? 

Am. 1168i^. I9s. 6d. 

S. ^ man bought a horse for 27iS< and a pair of oxen for 
I9iS < 12 8. 6j^ d* ; how much was the horse valued more than 
the oxen? 

4. A merchant drew from a hogshead of molasses, at one 
time, 13 gal. 3 qts. ; at another, time, 5 gal. 2 qts. 1 pt ; 
what quantity was there left ? Ans, 43 gal. 2 qts. 1 pt 

5. A pipe of brandy, containing 118 gal. sprang aleak, 
v^en it was found oiUy 97 gal. 3 (^ts. I pt remained in the 
cask ; how much was the leakage ? 

6. There was a silver tankard whjch weighed 3 lb* 4 ds. ^ 
the lid alone weighed 5oz. 7pwt 13grs.; how much did 
&e tankard weigh -^'ithout the Ud I 



TS9« flVBTBACTlON OF COMPOVITD mXMBEBfl* ti 

7. From 15 lb. 2 oz. 5*pwt take 9 oz. 8pwt. 10 gn. 

8. Bought a hogshead of sugar, weighing cwt 2 qm 
t^ lb. ; sold at three several times as follows, viz. 2 cwt 1 qr. 
11 lb. 5 oz. ; 2 qrs. 18 lb* 10 oz. ; 25 lb. 6 oz. , what was »• 
weight of sugar which remained unsold ? 

Am. 6 cwt. 1 qr. 171b. 11 o& 

9. Bought a piece of black broadcloth, containing 36 yds. 
f qrs. ; two pieces of blue, one containing 10 yds. 3 qrs. 
2 na., the other, 18 yds. 3 qrs. 3 na. ; how much more waa 
there of the black than of the blue ? 

10. From 28 miles, 5 fur. 16 r, take 15 m. 6 fur. 26 r. 12 ft. 

11. A farmer has two mowing fields} one containing 13 
acres 6 roods ; the other, 14 acres 3 roods : he has two 
pastures also; one containing 26 A. 2 r. 27 p.; the other, 
45 A. 5 r. 33 p. :* how much more has he of pasture than of 
mowing ? 

12. From 64 A. 2 r. 1 1 p. 29 ft. take 26 A. 5 r. 34 p. 132 ft 

13. From a pile of wood, containing 21 cords, was sold, at 
one time, 8 cords 76 cubic feet ; at another time, 5 cords 7 . 
cord feet; what was the quantity of wood left ? ' . . 

14. How many days, hours and minutes of any year will 
be future time on the 4th day of July, 20 minutes past 3 
o'clock. P.. M. ? Ans» 180 days, 8 hours, 40 minutes. 

15. On the same day, hour and minute of July, given in 
the above example, what will be the difference between the 
past and future time of that month ? 

16^ A . note, bearing date Dec. 28th, 1826, was paid Jan. 
2d, 1*827 ; how long was it at interest ? 

The distance of time from one date to that of another may 
be found by subtracting the first date from the last, observing 
to number the months according to their order. (IT 37.) 

OPERATION. 

M |x (1827. Istm. 2d day. Note. In casting in- 

I 1826. 12 28 terest, each month ii 

Am. ~0 Td^. reckoned 30 days. 

17. A note, bearing date Oct. 20th, 1823, was paid AprB 
SSth, 1825; how long was the note at interest ? 

18. What is the diiference of time from Sept. 29, 1816, to 
April 2d, 1819 ? Am, 2 y. 6 m. 3 d. 

19. London is 51** 32', and Boston 42** 23' N. latitude! 
what is the difference of latitude between the two places ? 

Am. 9'9«» 



M* «imnuhOTxoN of cokpouno irniiBBRft. IT 4BL 

80. Boston 18 7V 3', and the city of Washington is TT 
43' W. longitude ; what is the difference of longitude be- 
tween the two places ? Am. 6® 40'. 

21. The island of Cuba li^ between 74'' and 85'' W. lon- 
gitude ; how many degrees in longitude does it extend ) 

IT 40. 1. When it is 12 o'clock at the most easterly ex- 
tremity of the island of Cuba, what will be the hour at th« 
most westerly extremity, the difference in longitude be* 
ingll''? 

Note, The circumference of the earth being 360% and 
the earth performing one entire revolution in 24 hours, it 
follows, that the motion of the earth, on its surface, firoQi 
west to east, is 

16^ of motion in 1 hour of time; consequently, 
1** of motion in 4 minutes of time, and 
1' of motion in 4 seconds of time. 

From these premises it follows, that, when there is a dif- 
Ibrence in longitude between two places, there will be a 
corresponding difference in the hour, or time of the day. 
^The difference in longitude being 1^°, the difference in time 
will be 1 hour, the place ecisterly having the time of the day 
1 hour earlier than the place westerly j which must be par- 
ticularly regarded. 

If the difference in longitude be l**, the difference in tinooi 
will be 4 minutes, &c. 

Hence, — If the difference in longitude, in degrees and 
minutes, between two places, be multiplied by 4, the pro-- 
duct will be the difference in time, in minutes and secondfl^ 
which may be reduced to hours. 

We are now prepared to answer the above question. 

ll'' Hence, when it is 12 o'clock at the 

4 most easterly extremity of the island^ 

~ \ it will be 16 minutes past 11 o'clock 

44 mmutes. ^ jj^^ ^^^^^^ western extremity. 

/ 2. Bostoj) being 6® 40' E. longitude from the city of 
Washingtoil, when it is 3 o'clock at the city of Washington^ 
what is the.l^our at Boston ? _ 

"^ . Ans. 26 minutes 40 seconds past 3 o'clock. 

8. Massachusetts beipg about 72'', and the Sandwich 

Islands about 155^ W. longitude, when it is 28 minutes past 

6 o'clock, A. M. at the Sandwich Islands, what will be the 

bour in Massachusetts ? Ans. 12 o'clock at noon. 
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MU&TZF&ZCATZOir «i DZVZSZOll 

OP COMPOUND NUMBERS. 



If 41. 1. A man bought 2 yards of cloth, at 1 8. 6 d. pef 
jfsrd; what was the cost ? 

2. If 2 yards of cloth cost 3 shillings, what is that per 
yard? 

8. A man has three pieces of cloth, each measuring 10 
yds. 3 grs. ; how many yards in the whole ? 

4. It 3 equal pieces of cloth contain 32 yds. 1 qr., how 
mnch does each piece contain ? 

5. A man has five bottles, each containing 2 gal.^.1 qt 1 pt ; 
how much wine do they all contain ? 

6. A man has 11 gal.-^qts. 1 pt of wine, which he would 
divide equally into five bottles ; how much must he put into 
each bottla ? 

•7. How many shillings are 3'times 8d. ? 3 X ^d. f 

.3X lOd.? 4X7d. ? 7X6d.? 10 X 

Od. ? 2 X 3 qrs. ? 6 X 2 qrs. ? 



8. How much is one third of 2 shillings ? 

Sd.? iof2s. 6d.? iof2s. 4d.? 

6d.? ^of78. 6d. ? Jof IJd.? - 

9. At liS. 5 s. 8Jd. per 
yard, what will 6 yards of 
tloth cost? 



-*of 2a» 
— J of 3 s. 
^of2^d.? 



10. If 6 yards of cloth cost 
7£ . 14 s. 4^ d., what 19 tho 
price per vtird ? 

Here, as the numbers are large, it will be most convenient 
lo write them down before multiplying and dividing. 



OPERATION. 

£. s. d.qr. 

16 8 Z price of 1 yard. 
6 number of yards. 

Am. 7 14 4 2 cost of 6 yards. 

6 times 3 qrs. are 18 qrs. = 
4 d. and 2 qrs. over ; we set 
down the 2 qrs. ; then, 6 times 
8d. are 48 4*i and 4 to carry 
makes 52 d. = 4 s. and 4 d. 
over, which we write down ; 
again, 6 times 5 s. are 30 s. 



OPERATION. 

£. 8. d. qr. 

6 )7 14 4 2 cost of ^ yards. 
1 5 8 3 price of 1 yard. 

Proceeding after the man* 
ner of short division, 6 is con« 
tained in 7 JS . 1 time, and 1 iS • 
over ; we write down the 
quotient, and reduce the ra» 
mainder (14>.) to shillings, 
(20 s.,) which, with the given 
shillings^ (14 s.,) ia»ke348.| 
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tnd 4 to carry makes 34 s. = 
l£. aiid 148. over; 6 times 
ijS. are6iS., and 1 to carry 
makes 7£.^ which we write 
down ; and it is plain, that the 
miited products arising from 
the several denominations is 
the real product arising from 
the whole compound number. 



11. Multiply Z£. 4 6. 6 d. 
by 7. 

13. What will be the cost 
of 5 pairs of shoes at 10 s. 6 d. 
mpair? 

15. In 5 barrels of wheat, 
each containing 2 bu. 3 pks. 
6 qts.,.how many bushels ? 

17. How many yards erf 
doth will be required for 9 
coats, allowing 4 yds. 1 qr. 
8 na. to each ? 

19. In 7 bottjes of wine, 
each containing 2 qts. 1 pt. 3 
gills, how many gallons ? 

21. What will be the 
weight of 8 silver cups, each 
weighing 5 oz. 12 pwt. 17 
grs. ? 

23. How much sugar in 12 
hogsheads, each containing 
l^cwt 3qrs. 211b.? 

25. In 15 loads of hay, each 
weighing 1 T. 3 cwt,'2qrs., 
bow many tons? 



6 in 34 51. goes- 5 times, and 4 «• 
over ; 4 s. reduced, to peA^ 
= 48 d., which, with the 
given pence, (4 d.,) make 52 
d. ; 6 in 52 d. goes 8 tim'^s, and 
4 d. over ; 4 d. = 16 qrs., 
which, with the given qrs. 
(2) =r 18 qrs. ; 6 in 18qrs. goes 
3 times ; and it is plain, that 
the united quotients arising 
from the several denomina- 
tions, is the real quotient aria* 
ing from the whole compound 
number. 

12. Divide 22iS. Us. 6dr 
by 7. 

14. At2i;. 12 s. 6 d. forS 
pairs of shoes, what is that m 
pair? 

16. If 14 bu. 2 pks. 6 qts. 
of wheat be equally divided 
into 5 barrels, how many 
bushels will each contain ? 

18. If 9 coats contain 39 
yds. 3 qrs. 3 na., what does % 
coat contain ? 

20. If 5 gal. 1 gin of wine 
be divided equally into 7 bot> 
ties, how much will each coqp 
tain ? 

22. If 8 silver cups weigh 
3lbft 9 oz. 1 pwt. 16 grs., what 
is the weight of each ? 

24. If 119 cwt. 1 qr. of siK 
gar be divided into 12 hoga* 
heads, how much will eacb 
hogshead contain ? 

26. If 15 teams be loaded 
with 17 T. 12 cwt. 2 qrs. of 
hay, how m^uch is that to eacb 
team? 
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OF COMPOUND NUMBERS. 



When the mulUpUer^ or dwisoTf exceeds 12, the operations 
sC m^iltiplying and dtvidlug are not so easy, unless thej be 
composite numbers ; in that case, we may make use of the 
eemponent parte, or faclors^ as was done in simple numbers. 



Thus 15, in the example 
above, is a composite number 
produced by the multiplica- 
tion of 3 and 5, (3 X -^ = 
15.) We may, therefore, 
multiply 1 T, 3 cwt. 2 qrs. by 
one of those component parts, 
or factors, and that product by 
the other, which will give the 
true answer, as has been al- 
ready taught, (IT 11.) 

OPERATKAV. 
T. cwt. qr. 

13 2 

3 one of the factors. 



8 10 2 



5 the other factor. 



17 12 2 the ansioer. 

27. What will 24 barrels 
of flour cost, at 2JS. 12 s. 4d. 
m barrel ? 

29. What will 112 lb. of 
sugar cost, at 7j- d. per lb. ? 

Note. 8, 7, and 2, are fac- 
tors of 112. 

31. How much brandy in 
84 pipes, each containing 112 
gil. 2 qts. 1 pt. 3 g. ? 

33. What will 139 yards of 
cloth cost, at 3 £. 6 s. 5 d. 
per yard ? 

139 is not a composite num- 
ber. We may, however, de- 
compose diis number thus, 
139 = 100 -f 30 + 9. 

We may now multiply the 



15 being a composite num- 
ber, and 3 and 5 its compo- 
iient parts, or factors, we may 
divide 17 T. 12 cwt 2 qrs. by 
one of these component parts, 
or factors, and the quotient 
thence arising by the other, 
which will give the true 
answer, as dready taught, 
(IT 20.) 

OPERATION. 
T. ewt. qr. 

One factor^ 3 ) 17 12 2 
The other factor, 5 ) 5 17 2 

AnsTl 3^ 



28. Bought 24 barrels of 
flour for 62 iS . 16 s. ; how 
much was that per barrel ? 

30. If 1 cwt. of sugar cost 
3 JS . 7 s. 8 4m what is that per 
lb.? 

32. Bought 84 pipes of 
brandy, containing 9468 gal. 
1 qt. 1 pt ; how much in a 
pipe ? 

34. Bought 139 yards of 
cloth for 461 JB, lis. lid.; 
what was that per yard ? 

When the divisor is such a 
number as cannot be produced 
by the multiplication of small 
numbers, the better way is to 
divide alter tlie manner ef 



vui^TmiicATioir ahd mrisioir 
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price of 1 yard by 10,. which 
will give the price of 10 yards, 
•nd this product again by 10, 
which will give the price of 
100 yards. 

We may then multiply tVe 
price of 10 yards by 3, which 
will give the price of 30 yards, 
and the price of 1 yard by 9, 
which will give the price of 
9 yards, and these three pro- 
ducts, added together, will evi- 
dently give the price of 139 
yards ; thus : 

£. «. d. 

3 6 5 price of 1 yd. 
10 

33 4 2 price of \0 yds. 
10 



832 1 
99 12 
29 17 



8 price of 100 yds, 
6 price of 30 yds. 

9 price of 9 yds. 



461 11 11 price of U9 yds. 

Note. In multiplying the 
price of 10 yards (33JS. 4 s. 
2d.) by 3, to get the price of 
30 yards, and in multiplying 
the price of 1 yerd (3i^. 6 s. 
5d.) by 9, to get the price of 
9 yards, the multipliers, 3 and 
9, need not be written down, 
but may be carried in the 
mind. 



long division, setting down 
the work of dividing and re» 
ducing in manner as fo^ 
lows : 

139)461 li li(3JS. 
417 

44 
20 

891(61. 
834 

12 

695 (Sd. 
695 

The divisor, 139, is con- 
tained in 461 JS. 3 times, 
(3iS.,) and a remainder of 
44 jS^, which must now be 
reduced to shillings, multi- 
plying it by 20, and bringing 
in the given shillings, (11 s.,} 
making 891 s., in which the 
divisor is contained 6 times^ 
(6 s.,) and a remainder oi 
57 s., which must be reduced 
to pence, multiplying it by 12, 
and bringing in the given 
pence, (11 d.,) together mak* 
iug 695 d., in which the di- 
visor is contained 6 times, 
(5 d*,) and no remainder. 

The several quotients, 3iB, 
6 H.^ 5 d., evidently make the 
answer. 
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n 



The processes in the foregoing examples miqr nowbe pfe» 
aeiited m the form of a 



Rule far tJie MulHplicutum of 
Qmpound Nwmbers. 

I. When the multiplier does 
mat exceed 12| multiply suc- 
cessively the numbers of each 
denomination, beginning with 
the least, as in multiplication 
of simple numbers, and carry 
as in addition of compound 
numbers, setting down the 
whole product of the highest 
denomination. 



II. If the multiplier exceed 
12, and be a composite num- 
ber, we may multiply first by 
one of the comp9nent parts, 
that product by another, and 
so on, if the component parts 
be more than two ; the last 
product will be the product re- 
quired. 

III. When the multiplier 
ekceeds 12, and is not a com- 
posite, multiply first by 10, 
and this product by 10, whif.h 
will give the product for 100 ; 
«nd if the hundreds in the mul- 
tiplier be more than one, mul- 
tiply the product of 100 by the 
mmber of hundreds; for the 
fenf, multiply liie product of 
10 by tt^ number of tens ; for 
the umte, multiply the mulA- 
ijUcand; and these several pro- 
ancts will "be the product le^ 
fqked. 

M 



Rule /or the Dhrision of Omi- 

pound Ntanben, 

I. When the divisor does 
not exceed 12, in the manner 
of short division, find how 
many times it is contained in 
the highest denomination, un- 
der which write the quotient, 
and, if there be a lemainder, ,. 
reduce it to the next less de^ 
nomination, adding thereto the 
number given, if any, of that 
denomination, and divide as 
before ; so continue to do 
through all the denominations, 
and the several quotients will 
be the answer. 

II. If the divisor exceed 12, 
and be a composite^ we may di- 
vide first by one of the com- 
ponent parts, that quotient by 
another, and so on, if the com- 
ponent parts be more than 
two ; the last quotient will be 
the quotient required. 

III. When the divisor ex- 
ceeds 12, and is not a com- 
posite number, divide after the 
manner of long division, set- 
ting down the work m di- 
viding and reducing. 
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MULTIPUCATION AND BITI6IOV, &C. t 4S 



EXAMPIiES FOB PRACTICE. 



1. What will 359 yards of 
doth cost, at 4 s. 7^ d. per 
yard? 

3. In 241 barrels of flour, 
each containing 1 cwt. 3 qr. 
9 lb. ; how many cwt ? 

S. How many bushels of 
wheat in 135 bags, each con- 
taining 2bu. 3pks. ? 
3X9X5 = 135, 

r What will 35 cwt of to- 
bacco cost, at 3 s. lOiJ- d. per 
lb.? 

9. If 14'men build 12 rods 
6 feet of wall in one day, how 
many rods will they buUd in 
7J days ? 



2. Bought 359 yards of cloth 
for83JB.0s.4^d.; whatwas 
that a yard ? 

4. If 441 cwt 13 lb. of flour 
be contained in 241 barrels, 
how much in a barrel ? 

6. If 371 bu. 1 pk. of wheat 
be divided equally into 135 
bags, how much will each bag 
contain ? 

5. At 759 £. 10 8. for 35 
cwt. of tobacco^ what is that 
per lb. ? 

10. If 14 men build 92 rods 
12 feet of stone wall in 7^ 
days, how much is that per 
day? 

IT 4a. 1. At 10 8. per yard, what will 17849 yards of 
cloth cost ? 

Note Operations in multiplication of pounds, shillings, 
pence, or of any compound numbers, may* be facilitated by 
taking aliquot parts of a higher denomination^ as already ex- 
plained in " Practice*'* of Federal Money, IF 29, ex. 10. 
Thus, in this last example, th^ price 10 s. = j- of a pound ; 
therefore, j- of the number of yards will be the cost in 
pounds. Aif^=z8924 ^. 10s. Ans. 

2. What cost 34648 yards of cloth, at 10 s. or ^£ . per 

yard ? at Ss. = Jil. per yard? at 4 s. =^iS. 

per yard ? at 3 s. 4 d. = ^M . per yard ? at 2 s. 

— tV^- per yard? .Ans. to lasty 3464 iS. 16 s. 

3. What cost 7430 pounds of sugar, at 6 d. = ^ s. per lb ? 

: at 4 d. =^ s. per lb. ? at 3 d. = ^ s. per 

lb. ? at 2 d. = ^ 8. per lb. ? at 1 J d. = |^ s. 

per lb. ? 

Ans. to thelastj^^^ 8.=: 928 8. 9 d. = 46 £. 8s. 9d, 

4. At $ 18'75 per cwt., what will 2 qrs. = J cwt. cost ? 

what wiU 1 qr. = i cwt cost ? — what will 16 lb, 

= f cwt cost? what will 14 lbs. =:^ cwt cost? • 

what will 8 lbs. =<j^ cwt cost ? Ans. tothela9ty$ 1'339. 
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5. What cost 340 yards of cloth, at 12 s. 6 d. per yard ? 
12s.6d.=:10s.(=^i&.) and2s.6d. (=|iB.); thert- 
Ibre, 

170 £ • =: cost at 10 s. per yard. 

42iS. 10s. = at2s. 6d. peryard. 

An$. 212 £ 10 s. = at 12 s. 6 £ per yard. 

Or, 
lOB.z=ii£.)^0 

28. 6 d. =^Qf 10s.)170 iS. at 10s. per yard. 

42 iS . 10 s. at 2 s. 6 d. per yard. 

Ana. 212 iS . 10 s. at 12 B. 6 d. per yard. 



SmnXMSXtT TO TBCB ARITBinBTIO OF 
OOMPOUHD MtJllKBZSRS, 

QUESTIONS. 

1. What distinction do you make between simple and 
compound numbers ? (IT 26.) 2. What is the rule for addi- 
tion of compound numbers ? 3. — for subtraction of, &c. ? 
4. There are three conditions in the rule given for multi- 
plication of compound numbers ; what are they, and the 
methods of procedure under each? 5. The same questions 
in respect to the division of compound numbers ? 6. When 
Ihe multiplier or divisor is encumbered with a fraction, how 
do you proceed ? 7. HoW is the distance of time from one 
date to another found ? 8. How many degrees does the 
earth revolve from west to east in 1 hour? 9. In what 
time does it revolve 1° ? Where is the time or hour of the 
day earlier — at the place most easterly or most westerly ? 
10. The difference in longitude between two phices being 
known, how is the difference in time calculated ? 11. How 
iO0,j operations, in the multiplication of compound num- 
bers, be facilitated ? 12. What ^re some of the aliquot parfl 

of 1 £ . ? of 1 8, > — of 1 cwt ? 13. What is this 

manner of operating u«iaUy ealled ? 
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£X£RCIS£S. 

1. A gentleman is possessed of 1^ dozen of silver spoons^ 
each weighing 3 oz. 5 pwt. ; 2 doz. of tea spoons^ each weigh- 
ing 15 pwt 14 gr. ; 3 silver cans, each 9 oz. 7 pwt ; 2 silver 
tankards, each 21 oz. 15 pwt. ; and 6 silver porringers, eaeh 
11 oz. 18 pwt. ; what is the weight of the wn#le ? 

An9. 18 lb. 4 oz. 3 pwt 

Note. ' Let the popil be required to reverse and prove the 
following examples : 

^. An English guinea shr^uld weigh 5 pwt. 6 gr. ; a piece 
of gold weighs 3 pwt 17 gr. ; how much is that short, of the 
weight of a guinea ? 

3. What is the weight of 6 chests of tea, each weighing 
3 cwt. 2 qrs. 9 lb. ? 

4. In 35 pieces of cloth, each measuring 27 yards, how 
many yards? 

5. How much brandy in 9 casks, each containing 45 gal« 
3 qts. 1 pt ? 

6. If 31 cwt 2 qrs. 20 lb. of sugar be distributed equally 
into 4 casks, how mQch will each contain ^ 

7. At 4^ d. per lb., what costs 1 cwt of rice ? ■ 2 cwt ? 
3 cwt ? 

Note. The pupil will recollect, that 8, 7 and 2 are fac- 
tors of 112, and may be used in place of that number. 

8. If 800 cwt of cocoa cost 18 iS. 13 s. 4d., what is thai 
per cwt ? what is it per lb. ? ' 

9. What will 9^ cwt of copper cost at 5 s. 9 d. per lb. ? 

10. If 6 j^ cwt of chocolate cost 72 £. 16 s., what is that 
per lb. ? 

11. Wliat cost 456 bushels of potatoes, at 2 s. 6d. per 
bushel ? 

Note. 2 8. 6 d. is ^ of 1 iS . (See ir4fe;) 

12. What cost 86 yards of broadcloth, at 158. per yard ? 
Note. Consult IT 42, ex. 5. 

13. What cost 7846 pounds of tea, at 7 s. 6 d. per lb. ? 
at 14 s. per lb. ? at 13 s. 4 d. ? 

14. At $M^25 per cwt, what will be the cost of 29s. 

of tea? of 3 qrs.? of 14 lbs.? of 21 lbs.? 

of 16 lbs.? of 24 lbs.? 

Note. Consult V 42, ex. 4 and 5. 



T43,43* WRJLCTiovB. 101 

15. What will be the cost of 2 pks. and 4 qts. of wheat, 
at $1^50 per bushel? 

16. Supposing a meteor to appear so high in the heavens 
as to be visible at Boston, 71^ 3', at the city of Washington, 
TT 43', and at the Sandwich Islands, 155^ W. longitude, 

. and that .its appearance at th^ city of Washington be &t 7 
minutes past 9. o'clock in the evening; what will be the 
hour and minute of its appearance at Boston and at tho 
Sandwich Islands? , 



riiAOTzoirs. 

IT 43. We have seen, (If 17,) that numbers expressing 
tohole things are called integers^ or whoh numbers ; but that, 
in division, it is often necessary to divide or break a whole' 
thing into parts j and that these parts are called f'actionsj or 
broken numbers. 

It will be recollected, (IT 14, ex. 11,) that when a thing 
or unit is divided into 3 parts, the parts or fractions are call- 
ed thirds ; when into four parts, fourths ; when into six parts, 
sixU^ ; that is, the fraction takes its name or denondnoHon frolb 
the number of parts j into which the unit is divided. Thus, 
if the unit be divided into 16 parts, the parts are called six- 
teenthsy and 5 of these parts would be 5 sixteenths^ expressed 
thus, T^. The number below the short line, (16,) as before 
taught, (IT 17,) is called the denominator^ because it gives 
the name or denomiiiation to the parts ; the number above 
the line is called the numerator, becstuse it numbers the parts. 

The denominator shows how many parts it takes to make 
a tmi/ or whole thing; the numerator shows how man^ of 
these parts are expressed by the fraction, 

1. If an orange be cut into 5 equal parts, by what frac^ 

lion is 1 part expressed ? 2 parts ? — — 3 parts ? 

4 parts ? 6 parts ? how many parts make unity 

or a whole orange ? 

2. If a pie be cut into 8 equal pieces, and 2 of these 
pieces be given to Harry, what will be his fraction of the 
pie ? if 5 pieces be givea to John, what will be his fraction ? 
what fraction or part of the pie will be left ? 

It is important to bear in mind, that fractions ari^e irom 
(IT 17,) and that the maneratar may be o^iildered a 
I* 
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dividend^ and the denominator a divisory and the eakte of tl>e 
fraction is the quotient ; thus, ^ is the quotient of 1 (&c 
numerator) divided by 2, (the denominator ;) j- is the quo- 
tient arising from 1 divided by 4, and f is 3 times as much, 
that is, 3 divided by 4 ; thus, one fourth part of 3 is die 
•amg as 3 fourths of 1. 

iftneef in all cases, a fraction is alvfrays expressed by the 
ngn of dUvis'um, 

n Ai. *.• X r ^'M i Sia the dividend, ornumerator . 

^expresses the quotient, of which {-7-. ,, ,. . , . . 

* '^ 1-7 I 4 16 the divisor, or denoTiunator. 

3. If 4 oranges be equally divided among 6 boys, what 
part of an orang*^. is each boy's share ? 

A sixth part of 1 orange is ^, and a sixth part of 4 oranges 
is 4 such pieces, = |. Ans, ^ of an orange. 

4. If 3 apples be equally divided among 5 boys, what part 
of an apple is each boy's share ? if 4 apples, what ? if 2 
apples, wnat? if 5 apples^ what? 

5. What is the quotient of 1 divided by 3 ? ■ ■ ' of 2 by 3 ? 

oflby4? of2by4? of3by4? cfS 

by7> of6by8? of 4 by 5? of2byl4> 

6. What part of an orange is a third part of 2 oranges ? 

r one fourth of 2 oranges ? 1^ of 3 oranges ? 

.t i of 3 oranges ? iof4? iof2? |of5? 

|of3? iof2? 

A Proper Fraction. Since the denominator shows the num- 
ber of parts necessary to make a whole thing, or 1, it is plain, 
that, when the numerator is less than the denominator, the 
fraction is less than a imt/, or whole thing; it is then called a 
proper fraction. Thus, ^, f, &c. are proper fractions. 

An Improper Fraction, When the numerator equals or ex- 
ceeds the denominator, the fraction equals or exceeds unity, or 
1, and is then called an improper fraction. Thus, f, f , f , ■^, 
are improper fractions. 

A Jmxed Number^ as already shown, is one composed of a 
whole number and a fraction. Thus, 14J, 13J, &c. are mix- 
ed numbers. 

7. A father bought 4 oranges, and cut each orange into 6 
equal parts ; he gave to Samuel 3 pieces, to James 6 piloses, 
to Mary 7 pieces, and to Nancy 9 pieces ; what was ^iach 
one's fraction ? 

Was James's fraction proper^ or ianpiroper ? Why ? 
Wm Nanqr's fraction prop^^ or improper ? Wliy ? 



% 
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To change an improper fraethn to a tAole or mixed 

If 44. It is eviden^ that every improper fraction mml 
contain one or more whole ones, or integers. 

1. How many whole apples are there in 4 halves (f ) of 

■n apple? inf? inf? in 4^? in 

i|f^? in^? inJ^? in^ji.? 

2. How many yards in f of a yard ? in f of ayard? 

inf? inf? in-tf^? inJgL? in 

Y? in-V^? in^? ini^? 

3. How many bushels in 8 pecks ? that is, in f of a bushel ? 

inJ^? inJ^? in^? in^? in 

^? . in-^? 

This finding how many integers, or whole things, are con- 
tained in any improper fraction, is called reducing an mpro- 
per fraction to a whole or mixed number, 

4. If I give 27 children ^ of an orange each, how -many 
oranges will it take ? It will take ^ ; and it is evident, that 
OPERATION. dividing the numerator, 27, (= the Hijm- 
^\27 ber of parts contained in the fraction,) by 

the denominator, 4, (== the number of 

Am. 6f oranges, parts in 1 orange,) will give the number 

of wfu)le oranges. 

Hence, To reduce an improper fraction to a whole or mixed 
number^ — ^Rule : Divide the numerator by the denominator ; 
the quotient will be the whole or mixed number. 

EXAMPLES FOR PRACTICE. 

5. A man^ spending ^ of a dollar a day, in 83 days would 
spend ^ of a dollar ; how many dollars would that be ? 

Ans.y$lZ^, 

6. In ^ |j7 of an hour, how many whole hours ? 

The 60th part of an hour is 1 minute : therefore the ques- 
tion is evidently the same as if it had been. In 1417 minutes, 
how many hours ? Ans, 23|^ hours. 

7. In ^&^^ of a shilling, how many units or shillings ? 

Ans. 73Qi^ shillingi;. 

8. Reduce ^ Hgft to a whole or mixed numJb^c ; 

9. Reduce fj, J^, fji^, tJff, -V^, to wl^e or mix- 
ed numbers. 






> 
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fh f^iuce a wkoU or mixed number to an in^cper fracHotL 

IT M. We have seen^ that an improper fraction may be 
dianged to a whole or mixed number ; and it is evident, 
that) by jreversiDg the operation, a whole or paixed number 
may be changed to the form of an improper fraction. 

1. In 2 tvhole apples, how many halves of an apple ? An$, 4 
halves ; that is, f • In 8 apples, how many halves ? in 4 
^ples ? in 6 apples ? in 10 apples ? in 24 ? in 60 ? in 
170 ? in 492 ? 

2. Reduce 2 yards to thirds. Ans, f. Reduce 2f yards to 
thirds. Ans, -J. Reduce 3 yards to thirds. * . ■ 3J yards. 

3f yards. 6 yards. — 5f yards, 6f 

yards. 

3. Reduce 2 bushels to fourths. — — 2|bu. 6 bushehk 

6^ bushels. 7J bushels. 25J bushels. 

4. In 16^ dollars, how many -j^ of a dollar? 

ff make 1 dollar: if, therefore, we multiply 16 by 12, that 
is, multiply the whole ninmber by the denominatory the product 
win be the number of 12ths in 16 dollars : 16 X 12 = 192, 
and this, increased by the numeiator of the fraction, (5,) evi- 
dently gives the whole number of 12ths ; that is, -^^ of a 
dollar. Answer. 

OPERATION. 

16^ dollars* 
12 



192 = 12ths in 16 dollars, or the wh^le number. 
5 = 12ths contained in th^fractiotu 

197 = J^, the answer. 

Hence, To reduce a mixed number to an improper fractUm^-^ 
Rule : Multiply the whole number by the denominator of 
the fraction, to the product add the numerator, and write 
the result over the denominator. 

EXAMPLES FOR PRACTICE* 

5. What is the improper fraction equivalent to 23ff hours? 

Ans. -^fi^ of an hour. 

6. Reduce 730^ shillings to 12ths. 

As 1^ of a shilliug is equal to 1 penny, the question is evi- 
dently tbe same as, In 730 s. 3 d., how many pence ? 

Am. AffA of a fhillmg ; that is, 8763 

i ] 
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7. Reduce 1^^, 17f§, 8^, 4^^^J^ and 7^4 to in^propet 
fittctionB. 

6. In 166^ days, how many 24thB of a day? 

Ana. m^z=zZ76lhova§^ 
9* In 342} gallons, how many 4th8 of a gallon ? 

Ans, J^zj- of a gallon = ^71 quarli. 

To reduce a fraction to Us lowest or most simple terms* 

IF 46. The numerator and the denominator, taken to- 
gether, are called the terms of the fraction. 

If j- of an apple he divided into 2 equal parts, it becomes }. 
The effect on the fraction is evidently the same as if vre had 
multiplied both of its terms by 2. In either case, the parts 
are made 2 tim^s as mant as they were before ; hut they are only 
HALF AS LARi^E ; for it will take 2 times as many fourths to 
make a whole one as it will take halves ; and hence it is 
that f is the same in Value or quantity as j^. 

f is 2 parts ; aud if each of these parts be again divided 
into 2 equal parts, that is, if both terms of the fraction be 
multiplied by 2, it becomes 4» Hence, ^ z=: J = |, and the 
reverse of tiiis is evidently true, that f = J = J. 

It follows therefore, hy multiplying or divicUng both terms of 
the fraction by the same number j we change its terms with(nU 
oUering its value. 

Thus, if we reverse the above operauon, and divide both 
terms of the fraction f by 2, we obtain its equal, J ; dividing 
again by 2, we obtain j-, which is the m^tst simple form of th>} 
firaictioD, because the terms are the lea^st possible by which 
the fraction can be expressed. 

The process of changing f into its equal ^ is called rt^ 
ducing the fraction to its lowest terms. It consists in dividing 
both terms of the fraction by any *^vmber which wj//, divide them 
both wilhovJt a remainder y and tht sniotient thence arising ifi the 
same m^annerj and so on^ till it apptars that no number greater 
than 1 wUl again divide them, 

A number, which will divide two or more numbers with- 
out a remainder, is called a common divisor^ oi common mea^ 
msre of those numbers. The greatest numbei that will do 
Uiis is called the greatest common divisor. 



1. What part of an sere are 128 rods ? 

One rod u ihr ^^ ^^ ^^^j ^^^ ^^^ '^^ ^'^ Hi ^^ ^^ • 
acre. Let us reduce this fraction to its laioest Hrms, We 
find, by trial, that 4 will exactly measure both 128 and 160^ 
and, dividing, we change the fraction to its equal |J. Again, 
we find that 8 is a divisor common to both terms, and, dir 
Tiding, we reduce the fraction to its equal ^, which is now 
in its lowest terms, for no greater numoer than 1 will again 
measure them. The operation may be presented thus : 

^vl28 H2 4 .. . 

4 Jr-rx = -77: =T 01 an acre, Answer, 
/ 160 40 6 ' 

2. Reduce |^, ^j \^y and m^ to their lowest terms. 

Ans. J, i, J, and f. 

Note. If any number ends with a cipher, it is evidently 
divisible by 10. If the two right hand figures are divisible 
by 4, the whole number is also. If it ends with an even 
number, it is divisible by 2 ; if with a 5 or 0, it is divisible 
by 6. 

3. Reduce {^, ^^, ^f^, and f^ to their lowest terms^ 

IT 47. Any fraction may evidently be reduoed to its lowest 

terms by a single division, if we use the greatest common 

divisor of the two terms. The greatest common mectstsre of 

any two numbers may be found by a sort of trial easily made. 

Let the numbers be ike two terms of the fraction -fff . The 

common divisor cannot exceed the less number^ lor it must 

measure it. We will try, therefore, if the less number, 128, 

which measures itself, will also divide or measure 160. 

22Q\i5Q/r 128 in 160 goes 1 time, and 32 r#- 

^ , 2g^ nuiin ; 128, therefore, is not a divisor of 

_« . 160. We will now try whether this re- 

32) 128 (4 mainder be not the divisor sought ; for if 

128 32 be a divisor of 128,* the former divi- 

sor, it must also be a divisor of 160, 

which consists of 128 + 32. 32 in 128 goes 4 times, mth- 
<mt any remainder. Consequently, 3d is a divisor of 128 and 
160. And it is evidently the greatest common divisor of 
these numbers ; for it must be contained at least once mote m 
160 than in 128, and no number greater than ^eir differencei 
tiiat 18, gretAer tiian 32, can do it 
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Hence ihe rtife for finding the ffreateit common ikuor oj 
two numbers : — ^Divide the greater number by the less, and 
that diyisor by thjB remainder, and fio on, always dividing 
the last divisor by the last remainder, till nothing remain. 
The last dvmor wul be the grefitest common divisor required. 

Note, It is evident, that, when we would find the greatest 
common divisor of more than two numbers, we may first find 
the greatest common divisor of two numbers, and then of 
that common divisor and one of the other numbers, and so 
on to the last number. Then will the greatest common 
divisor last found be the answer. 

4* Find the greatest common divisor of the terms of the 
fraction f^, and, by it, reduce the fraction to its lowest terms, 

OPERATION. 

21)35(1. 
' 2t 



14)21(1 
14 



21 3 



Chreatest dins. 7)14(2. Then, tW =- Aifc 

5^ Reduce -f^ to its lowest terms. Ans. •^. 

Note, Let these examples be wrought by both methods ; 
by several divisors, and also by finding the greatest common 
divisor. 

6. Reduce -^^ to its lowest terms. ' Ans. ^ 

1: Reduce ^^ to its lowest terms. Am. f. 

8. Reduce -^^ to its lowest terms. Ans, j^ 

. 9. Reduce j^^ to its lowest terms, Ans, ^. 

% 

m 

To divide a fraction by a whole number, 

IF 48. 1. If 2 yards of cloth cost f of a dollar, what does 
1 yard cost ? how much is $ divided by 2 ? 

2. If a cow consume f of a bushel of meal in 3 days, how 
much is that per day ? J -^ 3 == how much ? 

3. If a boy divide f of an orange among 2 boys, how mu^ 
will he give each one ? f -^ 2 = how much ? 

4. A boy bought 5 c&es for M of a dollar; what did 1 
Mke cost ? •fj- ^ 5 = how mud^ r 
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0. If 2 bushels of apples cost f of a dollar^ what is that 
perboshel? 

1 Imshel is the hslf of 2 bushels ; the half of f is ^. 

Ans. i doOar. 

6. If 3 horses consume ^ of a ton of hay in a month, 
what will 1 horse consume in the same time ? 

<}f are 12 parts ; if 3 horses consume 12 such parts in a 
mouthy as many times as 3 are contained in 12, so many 
parts 1 hors^ will consume. Ans, ^ of a ton. 

7. If a of a barrel of flour be divided equally among 5 
families, how much will each family receive ? 

^ is 25 parts ; 5 into 25 goes 5 times. Ans. fy of abarreL 

The process in the foregoing examples is evidentljr di* 
Tiding a fraction by a whole number ; and consists, as^ay 
be seen, in dividing the numerator^ (when it can be o^e 
without a remainder,) and under the quotient writing thfe 
denominator. But it not tinfrequently happens, that the nu- 
merator will not contain the whole number wi^out a re- 
mainder. 

8. A man divided j- of a dollar equally among 2 persoxM ; 
what part of a dollar did he give to each ? 

^ of a dollar divided into 2 equal parts will be 4th8. 

.Am, He gave ^of a dollar to each. 

9. A mother divided j- k pie among 4 children ; what part 
of the pie did she give to each ? ^ -5- 4 = how much ? 

ilO. A boy divided j of an orange equally among 3 of his 
companions ; what was each one's share ? -^ ^ 3 = how 
much? 

11. A man divided J of an apple equally between 2 chil-^ 
dren ; what part did he give to each ? f divided by 2 = 
what part of a whole one ? 

f is 3 parts : if each of these parts be divided into 2 equal 
parts, they will make 6 parts. He may now give 3 parts to 
one, and 3 to the otiber : but 4ths divided inio 2 equal parts, 
become Sths. The parts are now tvnce so mcnyy but ther 
are only half bo large; consequently, f is only half so much 
as i* Am. f of an apple. 

In these last examples,, the fraction has been divided by 

mukiplymg the denominator^ without changing the numerator. 

The reason is obvious ; for, by multiplying the denominator 

l^ any number, the parts are made so many times smaUer^ 

Mace it will take so mc^y more of them to make a wbo)t 
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me; and if no more of these matUr ptrte be taken tlian 
were before taken of the largetj that is, if the numerator be 
not changed, the value of the uaetion if evidently made io 
many times less. 



IT 49. Hence, we have two toajft to ikride a fraeHon hy 
m whole number :-~ 

I. Dwide the numerate by the whole number, (if it will 
eontain it without a remainder,) and under the quotient write 
the denominator. — Otherwise, 

II. MviUipfy the denominator by the whole number, and 
oyer the product write the numerator. y 

SXAMPIiEfi FOR PRjiCTICS. 

1. If 7 pounds of coffee cost Jf of a dollar, what is that 
per pound P |-^ ^ 7 == how much ? Ans. WV of a dollar. 

2. If ^ of an acre produce 24 busheb, what part of an 
jscre will produce 1 bushel ? ^ h- 24 = how much ? 

3. If 12 skeins of silk cost ff of a dollar, what is that a 
Aein ? ^ -t. i^ z= how much ? 

4. Plvide f by 1.6. 

Note. When the divisor is a composite number, the in« 
telligent pupil will perceive, that he can first divide by one 
component part, and the quotient thence arising by the 
other; thus he may frequentJIy shorten the operation. In 
the last example, 16 = 8 X 2, and f -f- 8 z= ^, and ^ -^ 2 

6. Divide ^ by 12. Divide ^ by 21. Divide ff by 24. 

6. If 6 bushels of wheat cost $ 4^, what is it per bushel ? 

Note. The mixed number may evidently be reduced to 
wKk improper fraction, and divided as before. 

Ans. jf =:^ of a dollar, expressing the fraction in its 
Ioi06s< terms. (^46.) 

7. Divide $ m by 9, ^ Qtio(. ^^ of a dollar, 
a Divide 12f by 6. Quot. V = ^' 

9. Divide 14f by 8. Quot. IfJ. 

10. Divide 184J by 7. Ans. 26^^. 

Note. ' When the mixed number is largej it will be most 
eonvenient, first, to divide the loAo^ number, and then re- 
duce the remainder to an improper fraction ; and, after di- 
viding, annex the quotient of the fraction to the quotieat of 
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Ifae wlude number; thus, in the last exampley dividing 184^ 
by 7, as in whole numbers, we obtain 26 integers, with 2^ 
= f reaninderi which^ divided by 7, gives •^, and 26 -f- 1^ 
= 26^, Ans. 

11. Divide 2786^ by 6. Ana. 464f 

12. How many times is 24 contained in 7646^ ? 

Ans. 318fff 

13. How many times is 3 <;oiitaioed in 462^? 

Ana. 154f 

r 

To nudHply a fraction by a whole mmber. 

IT M. 1. If 1 yard of cloth cost ^ of a dollar, what will 
2 yards cost ? ^ X 2 = how much ? 

2. If a cow consume ^ of a bushel of meal in 1 day, how 
much will she consume m 3 days ? ^ X 3 =i how much ? 

3. A boy bought 5 cakes, at f of a dollar each ; what did 
he give for the whole ? ^ X 5 = how much? 

4. How much is 2 times J ? 3 times J ? — 2 

times f ? 

6. Multiply f by 3. f by 2. i by 7. 

6. If a man spend f of a dollar per day, how much will 
he spend in 7 days ? 

f is 3 parts. If he spend 3 such parts in 1 day, he will 
evidently spend 7 times 3, that is, ^ = 2f in 7 days. 
Hence, we perceive, a fraction is multiplied by multiplying th§ 
wtmeratorj'vnthout changing the denominator. 

But it has been made evident, (IF 49,) that multiplying th$ 
denominator produces the same effect on the vahie of mefrao** 
tion, as dividing the mmerator : hence, also, divuMxi^Jhe de* 
wminaioT will produce the same effect on the value of the 
fraction, as multiplying the numerator. In all cases, therefore, 
where one cfthe terms of the fraction is to be multiplied^ the 
same result will be eflfected by dividing the other; and whera 
one term is to be divided^ the same result may be effected by 
multiplying the other. 

This principle, borne distinctly in mind, will frequently 
enable me pupil to shorten the operations of fractions. Thufl^ 
in the following example : 

At ^ of a dollar for 1 pound of sugar, what will U pounds 
cost ? 

Multiplying the numerator by 11, we obtain for thsf E^ 
dact ^ =r f of a dollar for the answer. 
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tr 51. But, b^ applying the above prindple, and iwUbif 
the denottunaiar^ instead of mdiiplyina the numerator^ we at 
once eome to the answer, f , in its lowest terms* Hencei 
there are two toays tomvldply abaction by a whole number :--^ 

I. Dhide the denominatar by the whole number^ (when it 
can be done without a' remainder,) and over the quotient 
write the numerator.— ^Otherwise, 

II. Multiply the numerator by the whole number, and un- 
der the product write the denominator. If then it be an 
improper fraction, it may be reduced to a whole or mixed 
Bumben 

i!xAMPii£s t'oft Practice. 

1. If 1 man consume -^ of a barrel of fiour in a month, 
how much will 18 men consume in the same time ? -^— $ 
men ? — 9 men p Ana. to the laaty H barrels. 

2. What is the product of ^ multiplied by 40 ? ^ X 
40 = how much? Ans. 23f. 

3. Multiply Vft by 12 by 18. by 21. by 

36. by 48* by 60. 

Note, When the multiplier is a composite number, the 
pupil will recollect, (^ 11,) that he may first multiply by 
one component part, and that product by the other. Thus, 
in the last example, the multiplier 60 is equal to 12 X 5 ; 
therefore, -j^ X 12 = if , and ^ X 5 = fj = 5,!^, Ans. 

4. Mnltiply 5f by 7. An. 40J. 

Note* It is evideirt, that the mixed number may be re- 
duced to an improper fraction, and multiplied, as in the pre- 
ceding examples ; but the operation will usuadly be shorter, 
to multiply the fraction and whole number separately^ and 
add the results together. Thus, in the last example, 7 times 
5 are 35 ; and 7 times ^ are ^^ = 5^, which, add^d to 35, 
make 40|^, Ans. 

Or, we may multiply the fraction first, and, writing down 
the fraction, reserve the integers, to be carried to the product 
of the whole number. 

5. What will 9j^ tons of hay come to at $ 17 per ton ? 

Ans. $164^. 

6. If a man travel 2^ miles in 1 hour, how far will he 



I 
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tr&vel in 6 Jiours ? —in 8 hours? — — • in 12 hours ? — 
in 9 days, supposing he travel 12 hours each d^y r 

An9. to the loutg 77f milesi 

Note, The fraction is here reduced to its lowest terms ; 
the same will be done in all following examples. 

To muk^ly a whole number by a fraction. 

IT 52. I. If 36 dollars be paid for a piece of cloth, whal 
costs } of it ? 36 X ^=i:how much? 

f of the quantity will cost | of the price ; f a time 36 doK- 
lars, that is, f of 36 dollars, implies that 36 be first divided 
into 4 equal parts, and then that 1 of these parts be taken % 
times ; 4 into 36 goes 9 times, and 3 times 9 is 27. 

Ans. 27 dollarsr 

From the above example, it plainly appears, that the ob* 
ject in multiplying by a fraction^ whatever may be the multipli* 
eandj t9, to take out of the multiplicand a partj denoted by the 
multiplying fraction ; and that this operation is composed of 
two otners, namely, ^rdxoision by the denominator of the 
multiplying fraction, and a mxdtkdication of the quotient by 
the numerator. It is matter of indifference, as it respects 
the resuity which of these operations precedes the other^for 
36 X 3 -h 4=;=27, the same as 36 -h 4 X 3 = 27. 

Hence, — To multiply by afractUmy whether the muUvpRca/nd 
be a whole number or afracdon^ — 

Divide the multiplicand by the denominator of the mult^ 
plying fraction, and midtiply the quotient by the numerator ; 
or, (which will often be found more convenient in practice,) 
first multiply by the numerator, and divide the product by 
the denominator. 

Multiplication, therefore, when applied to fi*action8, does 
not always imply augmentation or increase, as in whole 
numbers ; for, when the multiplier is less than vmlyy it will 
always require the product to be less than the midtiplicand^ 
to which it would be only equal if the multiplier were 1. 

We have seen, (IT 10,) that, when two numbers are multi- 
plied together, either of them may be made the multiplier, 
without affecting the result. In the last example, therefoFe, 
instead of multiplying 16 by f , we may multiply f by 16, 
ft 50,) and the result wiU be the same* 



f 6S, 5S. FAAcnovfl. US 

fiXAMPIiES FOR PRACTICE. 

% What will 40 bushels of com come to at j( of a dollar 
per bushel ? 40 x i = how much ? 

3. What will 24 yards of cloth cost at f of a dollar per 
yard ? 24 X | = how much ? 

4. How much is ^ of 90 ? f of369? •Aof45? 

1. Multiply 45 by ^. Multiply 20 by J. 

«^ To multiply one fraction by another. 

IT 53. 1. A man, owning f of a ticket, sold f of his 
share ; what part of the whole ticket did he sell ? f of ^ ii 
how much ? 

We have just seen, (IT 62,) that, to multiply by a fraction, 
is to divide the multiplicand by the denominator^ and to multi- 
ply the quotient by the numerator. ^ divided by 3, tlie de- 
nominator of the multiplying fraction, (^49,) is -^j which, 
multiplied by 2, the numerator, (IT 51,) is -^, Ans. 

The process, if carefully considered, will be found to con- 
sist in multiplying together the two numerators for a new w^ 
meraiOTy andjhe two denominators for a new denominator. 

EXAMPLES FOR PRACTICE. 

2. A man, having | of a dollar, gave f of it for a dinner ; 
what did the dinner cost him ? Ans. j- dollar. 

3. Multiply I by f . Multiply -^^r by f Product^ ^ 

4. How much is f of f of J of f ? 

Note. Fraetions like the above, connected by the word 
efy are sometimes called compound fractions. The word or 
implies their continual multiplication into each other. 

Ans. iB = ]ft. 

When there are several fractions to be multiplied con- 
tinually together, as the several numerators are factors of the 
new numerator, and the several denominators are factors of 
the new denominator, the operation may be shortened by 
dropping those factors which are the same in both termSj on the 
principle explained in if 46. Thus, in the last example, f , 
f , }, ^, we find a 4 and a 3 both among the numerators and 
among the denominators; therefore we drop them, multipW- 
tag together only the remaining numerators, 2 X 7 = 14, for 
• new numerator, and the remaining denominators, 5X8 = 
40. for a new denominator, making ^ z;::^) Asv&«.^&>&K&s«a* 
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5* f of f of f of f of ^ of } off = how much? Ans. ^. , 

6. What is the continual product of 7, ^, ^ of f and 3^ ? 

Nole. The integer 7 may he reduced* to the form of aa 
improper fraotiou by writing a unit under it for a denominar 
tor, thus, \. Ans^ 2^ 

7. At ^ of a dollar a yard, what will {- of a yard of cloth 
cost? 

6. At 6f dollars per barrel for flour, what will x^ of a bar- 
rel cost ? 

6f = V; tl^enVXA = *«=*2iJj., iliif. 

9. At f of a dollar per yard, what cost 7} yards ? 

Ans, $6^^ 

10« At (^2j^ per yard, what cost 6f yards ? Am. $ 14ff. 

II. What is the continued product of 8, f, f off, ^f , and 

fi off oft? ^j^. m-r 

V 

t 

IT 54« The RuLG far the mult^HccUum of Jractiom maff 
now be presented at one view : — 

I. To muUiply a fraction by a whole mmbel\pv o u^icie 
number by a fractiony—Dwide th.e denominator by' the whole 
number, when it can be done without a. remainder; other- 
wise, mtdtiply the numerator by it, and under the product 
write the denominator, which may then be reduced to a 
whole or mixed number. 

II. To multiply a mixed number by a whole number, — ^Multi- 
ply the fraction and integers, separately, and add their pro- 
ducts together. 

III. To multiply one fraction by another,- — ^Multiply together 
the numerators for a new numerator, and the denominators for 
a iiew denominator. 

N^oie. If either or both are mixed numberSy they may first 
be reduced to improper fradiom. 

EXAMPZiES FOR PRACTICE. 



1. At l^f per yard, what cost 4 yards. of cloth ? 5 

yds. ? — — 6 yds. ? 8 yds. ? 20 yds. ? 

Ans, to the last, $ 15. 

% Multiply 148 by f by f by ^ by ^. 

Last product, A^ff. 
1« It %fff toils of hay keep 1 horse through the winter. 
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how much will it take to keep 8 hones die Mone time^ — — - 
7 horses ? — ^ 13 horses ? Am. to laaty 37^ toii& 

4. What will 8^ barrels of cider come to, at $3 per 
barrel? 

5. At $ 14^ per cwt, what will be Ae cost of 147cwtf 

6. A owned f of a ticket ; B owned -fg of the same ; the 
ticket was so lucky as to draw a prize of $ 1000 ; what wai 
each one's share of the money ? 

7. Multiply i of f by J of f. Product ^ |. 

8. Multiply 7i by 2^"^. Product^ 16^. 

9. Multiply i by 2f Product, 2|w 

10. Multiply^ of 6 by f. Produfit^ 1. 

11. Multiply f of 2 by I of 4. Product, 9, 

12. Multiply continually together ^ of 8, f of 7, f of 9, 
and ^ of 10. Product, 2(L 

13. Multiply 1000000 lyy f . Product, d^555f. 

To divide a whole ntmiher by a fraction, j 

U 65. We have already shown (IT 49) how to divide a 
jfiraction by a whole number ; we. now proceed to show how 
to divide a whole number oy a fraction. 

1. A man divided $9 among some poor people, giving 
them ^ of a dollar each ; how many were the persons who 
received the money ? 9 -=- f == how many ? 

1 dollar is |-, and 9 dollars is 9 times as many, that is, ^ ; 
then f is contained in ^^ as many times as 3 is contained 
in 36. ^ . Am. 12 persons. 

That is, — Multiply the dividend by the denomifuitor of tho 
dividing fraction, (thereby reducing the dividend to parts of 
the same magnitude as the divisor,) and divide the produBi 
by the numerator. 

2. How many times is | contained in 8^?^ 8 -^ f = how 

many ? 

OPERATION. 

SjHvidend. 
5 Denominator, 

Numerator, Z) 40 

Quotient J 13 j- times, the Answer. 

To multiply by a fraction, we have seen, (IT- 52,) implies 
two operations — a division and a multisdication; so, also, t* 
divide by a fraction implies two operations— a 8Mtffi|i{itaMni^ 
tmd a dwision. 
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If M. Dhrision is the reverse of multiplicatioii. 



To multiply by a fraetion, 
iriiether the multiplicand be 
a whole number or a fraction, 
as has been already shown, 
(IT 52,) we dimde by the de- 
nominator of the multiplying 



To divide by a fractioB, 
whether the dividend be a 
whole number or a fraction^ 
we multiply by the denomina- 
tor of the dividing fraction, 
and divide the product by the 
numerator. 



fraction, and multiply the quo- 
tient by the numerator. 

Note. In either case, it is matter of indifference, as it 
respects the result, which of these operations precedes the 
otiier ; but in practice it will frequently be more convenieut| 
that the multiplication precede the division. 



12 multiplied by f , the pro- 
duct is 9. 

In multiplication, the mul- 
tiplier being less than unity, 
or 1, will require the product 
to be less than the multipli- 
cand, (IT 52,) to which it is 
only equal when the multi- 
plier is 1, and greater when 
the multiplier is more than 1. 



12 divided by ^, the quo* 
tient is 16. 

In division, the divisor be- 
ing less than unity, or 1, will 
be contained a greater number 
of times; consequently will re^- 
quire the quotient to be (preat'* 
er than the dividend, to which 
it will be equal when the di- 
visor is 1, and less when the 
divisor is tnore than 1. 



EXAMPLES FOR PRACTICE. ^ 

1. How many times is j- contained in 7 ? 7 -^ ^ = how 
many? 

2. How many times can I draw |- of a gallon of wine oiH 
of a cask containing 26 gallons ? 

5. Divide 3 by J. 6 by J. 10 by f 

4. If a man drink -,^ of a quart of rum a day, how long 
will 3 gallons last him ? 

5. if 2f bushels of oats sow an acre, how many acres isill 
22 bushels sow ? 22 -s- 2J =z how many times ? 

Note, Reduce the mixed number to an improper frao* 
tion, 2J = -y^. Ans, 8 acres. 

€. At $4f a yard, how many yards of cloth may be 
bought for $ 37 ? Ans. 8^ yards^ 

7. How many times is -ffy contained in 84 ? 

Ans* 90^time9w 
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& How msiiij times is ^ contained ia%i 

Ant. f of 1 timo. 

9. How many times Is 8| contained in 63 r 

Am, 6^ times. 

10. At f of a dollar for building 1 rod of stone ivaUy how 
many rods may be built for $87? 87-^f = how many 
times? 

To dxoide one fraction by another. 

IT 67. 1. At f of a dollar per bushel, how much rye may 
be bought for^^ of a dollar? § is contained in -^ how many 
times ? 

Had the rye been 2 whole dollars per bushel, instead of f 
of a dollar, it is evident, that -| of a dollar must have been 
divided by 2, and the quotient would have been •^; but the 
divisor is 3ds, and 3ds will be contained 3 times where a 
like number of whole ones are contained 1 time; conse- 
<|uently the quotient -j^ is 3 times too S7na^/, and must there- 
fore, in order to give the true answer, be multiplied by 3, 
that is, by the denominator of the divisor; 3 tmies -^^ 
. t^r^ush* An$, 

The process is that already described, IT 55 and IF 56. If 
carefully considered, it will be perceived, that the nwnercUor 
of the divisor is multiplied into the denominator of the divi- 
dend, and the denominator of the divisor into the nwnerator 
of the dividend ; wherefore, in practice, it will be more con- 
venient to invert the divisor ; Uius, f inverted becomes f ; 
then multiply together the two upper terms for a numerator, and 
the two loioer terms for a denominatory as in the multiplication 
of one fraction by another. Thus, in the above example, 
»X3_9 

«X6"-lb'^''^^^^^- 

EXAMPIirS FOR PRACTICE. 

2. At i of a dollar per bushels for apples, how many bush- 
els may be bought for i of a dollar ? How many times is ^ 
contained in I ? Ans. 3 j- bushels. 

3. If ^ of a yard of cloth cost f of a dollar, what is that 
per yard ? It will be recollected, (IF 24,) that when the cost 
of any quantity is given to find the price of a unit, we divide 
the cost by the quantity. Thus, f (the cost) divided by { 
(the quantity) will give the price of 1 yard. 

Ans. Hot^ dollar per yar4 
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Proof. If the work be right, (IT 16, « i^oof,") the pro* 
duct of the quotient into the divisor will "be equal to the 
dividend ; thus, ft X J = f. This, ft will be perceired. 
18 multipljing the price of one yard (f^) by the quantity ({) 
to find me cost (f ;) and is, in fact, reversing the question, 
thus. If the price of 1 yard be ff of a dollar, what will f of n 
yard cost ? Ans, f of a dollar 

Note. Let the pupil be required to reterse and prove tha 
succeeding examples in the same manner. 

4. How many bushels of apples, at f^ of a dollar pet 
bushel, may be bought for ^ of a dollar ? Ans. 4f bushels^ 

5. If 4f pounds of butter serve a family 1 week, how 
many weeks will 36} pounds serve them ? 

The mixed numbers, it will be recollected, may be i^ 
duced to improper fractions. Ans. Syf^ weeks* 

6. Divide j- by. ^. Qiwtl. Divide j^ by |^. Quot. % 

7. Divide f by i- Quot.3. Divide J by ^. QuoL^^ 

a Divide 2i by 1^. Divide lOf by 2f 

Quot. If Quot. m 

9. How many times is -^ contained in f ? Ans, 4 timea. 

10. How many times is f contained in 4f ? 

jln5. llftimefr 

1 1. Divide § of | by } of ^. QuoL 4. 

IF 68. The Rule f(/r dhmion effractions may now he pre^ 
sealed cut one view : — 

I. To divide a fraction hy a whole nwrnher^ — Divide the , 
numerator by the whole number, when it can be done with* 
out a remainder, and under the quotient write the denomip 
nator ; otherwise, multiply the denominator by it, and over the 
product write the numerator. 

II. To divide a whole number by a fraction^ — Multiply the 
dividend by the denominator of the firaction, and divide the 
product by the numeraior. 

III. To divide one fraction hy another, — Invert the divisor^ 
and multiply together the two upper terms for a numerator^ 
and the two lower terms for a denominator. 

Note. If either or both are mixed numbers^ they may be 
Itdaced to improper tiactions. 
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JSXAMPJLS8 FOB PRACTICE. 

1. If 7 ib. df sugar cost --^ of a dollar, wbat is it per 
pound? -^ -4- 7= how much? f of -^ is how mueh ? 

2. At $ \ for f of a barrel of cider, what is that per bar- 
rel? 

3. If 4 pounds of tobacco cost } of a dollar, what doea 1 
pound cost? 

4. If } of a yard cost $ 4, what is the price per yard ? 

fik If 14f yards cost $ 75, what is the price per yard ? 

Ans. 6W^ 

6. At 31 i dollars for 10^ barrels of cider, what is that 
per barrel? Ans. $3. 

7. How many times is f contained in 746 ? Ans, 1989-1. 

8. Divide ^ of § by f . Divide j by f of f . 

Quot. |. Qttot. 3tf . 

9. Divide ^ of f by f of f . Quot. Jf . 

10. Divide ^ of 4 by ^. Quot. 3. 

1 1 . /Divide 4^ by $ of 4. ^ Quot. 2^ 

12. Divide f of 4 by 4^. QiKtf. }^ 



ADDITION AND SUBTRACTION OF FRACTIONS. 

IT 59. 1. A boy gave to one of his companions f of an 
orange, to another |^, to another i ; what part of an orange 
did he give to all ? f + 1 + i = how much ? Ans. ^ 

2. A cow consumes, in 1 month, i^ of a ton of hay ; a 
horse, in the ^ame time, consumes -^ of a ton ; and a pair 
of oxen, -^ ; how much -do they all consume ? how much 
more does the horse consume than the cow ? ■ the oxen 

than the horse ? -^ -j- ^ -{- -^ = how much ? "^— A = 
how ipuch ? -^ — tV = ^^^ much ? 

^ i + f + i = how much ? f — ^^ = how much ? 
^^. 2V+A + 3fc + i* + A = towmuch? il — A = 
mbvr much ? 

5. A boy, having |^ of an apple, gave ^ of it to his sister; 
what part of the apple had he left ? J — ^ = how muck ^ 
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When the denominators of two or more firactions are 

SIS in the foregoing examples,) they are said to have a eammom 
enominator. The parts are then in the same denominar 
tion, and, consequently^ of the same magnitude or value. It 
is evident, therefore, that they may he added or suhtracted^ 
hy adding or subtracting their numerators^ that is, the num- 
ber of their parts, care being taken to write under the re- 
sult their proper denominator. Thus, •^-|-'A' = i?' i'^i 
= *• 

6. A boy, haying an orange, gave f of it to his sister, and 
•) of it to his brother ; what part of the orange did he giva 
away? 

4dis and 8ths, being parts of different magnitudes, or value;, 
cannot be added together. We must therefore $rst reduce 
them to parts of the same magnitude, that is, to a common de^ 
nominator. J are 3 parts. If each of these parts be divided 
into 2 equal parts, tnat is, if we multiply both terms of the 
fraction f by 2, (IF 46,) it will be changed to f ; then f apd 
^ are {. « Ans. ^ of an orange. 

7p A man had $ of a hogshead of molasses in one cask, 
and -I of a hogshead in another ; how much mGte in one 
cask than in the other ? 

Here, 3ds cannot be so divided as to become 5ths, nor 
can 5ths be so divided as to become 3ds ; but if the 3ds be 
each divided into 5 equal parts, and the 5ths each into 3 
^ual parts, th^y will all become 15ths. The f will become 
4{-, and the -^ will become ^ ; then, -^ taken from {-J- leaves 
ifigyAns. 

^ 60» From the very process of dividing each of the 
parts, that is, of increasing the denominators by midtiplying 
them, it follows, that each denominator must be & factor of 
the common denominator ; now, multiplying all the denomina^* 
tors together will evidently produce such a number. 

Hence, To reduce fractions of different denominators to 
equivedent fractionsj having a common denominator^ — ^Rule: 
Multiply together all the denominators for a common denomi' 
notary and, as by this process each denominator is multiplied 
by all the others, so, to retain the value of each fraction, 
multiply each numerator by all the denominators, except iti 
own, for a new numerator, and under it virriie the ccmmoi^ 
denominator. 
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BXAMPI^ES FOB PRAOTICB. 

1, Reduce |, ^ and f to fractions of equal viluei having i 
eommon denominator. 

S X 4 X 5 = 60, the common denominator. 
9 X 4 X 3 =? 40, the new numerator for the first fraetion. 
8 X 3 X 5 = 45, the new numerator for the second fractioB. 
S X 4 X 4 = 48, the new numeri or for the third fraction. 

The new fractions, therefore, are ff , |f , and f} . By an 
inspection of the operation, the pupil will perceive, that the 
numerator and denominator of each fraction have heen mul- 
tiplied hy the same numbers; consequently, (IT 46,) that 
their value has not been altered. 

2. Reduce j^, f , f and ^ to equivalent fractions, having a 
•ommon denominator. Ans. ^, ^, J^, ^. 

3k Reduce to equivalent fractions of a common denomi- 
nator, and add together, ^, f ^ and ^. 

^1««. f» +ff + « = »=!**, ^*««*»<- 
4. Add together f and f . Amauntj 1^. 

9. What is the amount of ^ + i + | + i^ 

6. What are the fractions of a common denominator 
equivalent to f and f ? Am, ^ and f}, or -^ and ^§* 

We have already seen, (IT 59, ex. 7,) that the common 
denonunator may be any number, of which each given de- 
nominator is a factor, that is, any number which may be di- 
vided by each of them without a remainder. Such a number 
Is called a common multiple of all its common divisors, and 
|he least number that will do this is called their least com- 
mon multiple ; therefore, the least common denomvuUor of any 
fractions is the least common multiple of all their denominatofw* 
Though the rule already given will always find a ccmmom 
multiple of the given denominators, yet it wUl not always 
find their least commoiit multiple. In the last example, 24 
JB evidently a common multiple of 4 and 6, for it will exacdj 
measure both of them; but 12 will do the same, and as 12k 
the least number that will do this, it is the least common 
multiple of 4 and 6. It will theiefore be convenient to hav« 
a rule for finding this least common multiple* . Let the iiiii»> 
bersbe 4 and 6. 

It is evident, that one number is a midtiple of anolh/tf^ 
when the former contains all the fsictors of the latter. Hit 

I. -^ 



Its Aooinoir and subtraction of fbactions. V ftl. 

factors of 4 aie 2 and 2, (2X2 = 4.) The factors of • 
are 2 and 3, (2 X 3 = 6.) Consequently, 2 X 2 X 3 = 13 
contains the fac^tors 01*4, that is, 2 X 2 ; and also contains tho 
rfactors of 6, that is. 2X3. 12, then, is a common multiple 
of 4 and 6, and it is the leaai common multiple, because it 
does not contain any factOTj except those which make up 
the numbers 4 and 6 ; nor either of those repeated more 
than is necessary to produce 4 and 6. Hence it followS| 
that when any two numbers have a factor common to both, 
it may be once omitted ; thus, 2 is a factor common both to 
4 and 6, and is consequently once omitted. 

IF n.^ On this principle is founded the Rule for JmiSng 
the least common multiple of two or more numbers. Write 
down the numbers in a line, and divide them by any number 
that will measure two or more of them ; and write the quo« 
tients and undivided numbers in a line beneath. Divide this 
line as before, and so on, until there are no two numbers 
that can be measured by the same divisor ; then the conti- 
nual product of all the divisors and numbers in the last line 
will be the least common multiple required. 

Let us apply the rule to find the least common multiple 
-of 4 and 6. 

4 and 6 may both be measured by 2 ; the 

) ^ quotients are 2 and 3. There is no number great- 

2 . 3 erthan 1, which will measure 2 and 3. There- 
fore, 2 X 2 X 3 = 12 is the least common mul- 
tiple of 4 and 6. 

If the pupil examine the process, he will see that the di- 
visor 2 is a factor common to 4 and 6, and that dividing 4 
by this factor gives for a quotient its other factor, 2. In the 
same manner, dividing 6 gives its other factor, 3. Therefore 
the divisor and quotients make up all the factors of the two 
numbers, which, multiplied together, must give the com- 
mon multiple. 

7. Reduce £, ^, f and ^ to equivalent fractions of the 
least common denominator. 

OPERATION. Then, 2X3X2 = 12, least common 

2)4.2.3.6 denominator. It is evidert we need 
d r2 . 1 . 3 .^ n<>t multiply by the Is, as this would 
2 — 1 — nr~T "^^ ^^^^ ^^ number. 
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To find the new numerators, that is, how many 12tb0 
«och fraction is, we may take f , ^, ^ and ^ of 12. Thus : 

} of 12 = 9 \ r fj = i 

Xor 12 6 / New numerators, which, \ b —. i 

• - \ written over the com- < ^ 31 f 

f ol 12 b i jj^^jj denominators, give ) ^^ — * 
iofl2 = 2) (l^=* 

8l Reduce ^, |, and g to fractions having the least com- 
moQ denominator, and add them together. 

^'w- i'i+A + ii='H= ^h amount 

9. Reduce ^ and J to fractions of the least common de-> 
mnninator, and subtract one from the other. 

Ans, yV — "A =^ T^> diflference. 

10. What is the least number that 3, 5, 8 and' 10 v/ili 
measure? Atut. 120.^ 

11. There are 3 pieces of cloth, one containing 7j yards, 
another ISJ yards, and the oth«.r 15 J yards; how many 
yards in the 3 pieces. 

Before addii.g, reduce the fractional parts to their least 

common denominator; this being done, we shall have, 

•Til — TIB Addijig together ail the 24ths, viz. 18 -|- 20 

7f — 7^i 1 ^21, we obtain 69, that is, ^| = 2^^ 

13J=13§^ > We write down the fraction i^ under the 

15j-= lof^ ) other fractions, and reserve the 2 integers 

A "yFir ^^ ^^ carried to the amount of the other 

MS. m^i. integers, making in the whole 37t}J, An$. 

12. There was a piece of cloth containing 34| yards, 
from which were taken 12§ yards ; how much was there 
left? 

IL13 ~ Q »_ ^® cannot take 16 twenty-fourths 

B4f — 34^ ^^j £rQ^ 9 twenty-fourths, (^^ ;) we 

I2f = 12^-f must, therefore, borrow 1 intt-ger, = 24 

Ans "iuT vds twenty-fourths, (f J,) which, with /^, 

^* ^ * ro^kes JJ ; we can now take ^ J from 
ff , and there will remain ^ ; but, as we borrowed, so also 
we must carry 1 to the 12, which makes it 13, and 13 from 
84 leaves 21. Am.2lil. 

13. What is the amount of j^ of ^ of a yaitl, ^ of a yard, 
and i of 2 yards ? 

Note. The compound fraction may be reduced to tl sim- 
pU fraction; thus, |of}=:f ; andiof2=:|; then, f -f 
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'IT M» From the foreg^iog exampfles we derive the. foV 
lowing Rule i-^To add or wbtract JinactianSf add of subtract 
tfal^ mmuToion^ wben they haTC a cominon denominator ; 
otherwise, they must first be reduced to a commoti denoml^ 
nator. 

NoU, Compound fractions must be reduced to simpb 
fractions before adding or subtracting. 

EXAMPLES FOR PRACTICE. 

1. What is the amount of f , 4f and 12 ? , Asm. 17^ 

2. A man bought a ticket, and sold f of ^ of it; what part 
of the ticket had he left ? Ans. f. 

8. Add together i, f , i, -ft, ^ and i^. Am&unty 2U- 

4. What is the difference between 14^ and 16^ .^ 

' 6. From 1^ take f . • ' Remainder^ |. 

6. From 3 take f. Reau^ 

7. From 147| take 48|. Rem. 98|. 

8. From i of -^ take i of ^. Rm. ^V(^ 

9. Add together 11^^, 311f, and lOOOf 

10. Add together 14, 11, 4f, ^V aitd j^. 
XI. From f take ^. From { take f . 

12. What is the difference between ^ and i? $ and ^? 
fandf? ^andf? f and|?. f and}^ 

13. How much is 1—i? 1— i? l — i^ 1 — t^ 
j_|? 2 — 1? 2i — i? 3t — ft? 1000 — ft? 



REDUCTION OF FRACTIONS. , 

irW. We have seen, '(^33,) that integers of one denomi- 
natlon may be reduced to integers of another denomination* 
It is evident^ that /roc^iona of one denomination, after the 
same manner, and by the same ndesj may be reduced^ to 
/^oeliofM of another denomination; that is, fracHohsj like 
integers, may be brought into lower denominations by — ' 
lfpUc€Uum^ and into higher denominations by dwinan. 
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To reduce higher into lower 
denominatioM. 

(Rule. See IT 34.) 

h Re^ucft 7^ of a pound 
to pf^nce, or the fraction of a 
penny. 

Note. Let it be recollect- 
ed, that a fraction is* midt^}lied 
eLther bjr dividing its denomi" 
motor J or by multiplying its no- 
meraior^ 

= f d. Ans. 

Or thus: airrof^ofJ/tfr 
f|g ;= f of a penny, Ans. 

8. Reduce -j^^ of a pound 
lo the fraction of a farthing. 

T^VTF^-X20=^fy8.X 

12=f52VVd.X4 = Tfy% = 

f q- 

Or thus: 
ffunu 1 

20 s. in 1 iS. 

20 

12 d. in 1 8. 

240 

4 q. in 1 d. 

960 

Then, •^<r=tq- ^^iw. 

5. Reduce ^^Vv of a guinea 
lo the fraction of a penny. 

7. Reduce f of a guinea to 
ftte fraction of a pound. 

Consult IT 34, ex. 11. 

9. ReduceJofamoidore,at 
86 s* to the fraction of a guinea. 

11. Reduce X of a pound, 
^roy, to the fraction of an 
ovace. 



To reduce lower into HIQBSE 
denominatuma* 

(Rule. See IT 34.)^ 

2. Redace f of a penny lo 
the fraction of a pound. 

Note, Division is perfomn 
ed either by dimding the ami- 
meratoTj or by multiplying the 
denominator. 

f d. -5- 12=T3t»--5-20 = 

T^iS. An8. 

Or thus : f of tt of 3^, = 



4. Reduce } of a farthing 
to the fraction of a pound. . 
Jq.^ 4 = Ad. -5- 12 = 

"rfar 8* "^20=^1^=^2^^. 

Or .thus : 
Denom. 4 

4 q. in 1 a. 

li 

12 d. in 1 8. 

192 
20 s. inl£. 

3840 
Then, ^^ = tsW^* ^tas. 

6. Reduce f of a penny lo 
the fraction of a guinea. 

8. Reduce f of a pound lo 
the fraction of a guinea. 

10. Reduce }X of a goSnea 
to the fraction of a moidore. 

12. Reducef of an oiuooo 
to the fraction of a powvi 
'Troy. 
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13. Reduce fy of a pound, 
.troirdupoiAy to the fraction of 
an ounce. 

15. A man has ^iw ^^ ^ 
hogshead t>f wine; what part 
is that of a ^int ? 

17. Acucumbergrewtothe 
lengtli of ^^j^ of a mile; what 
part is that of a foot ? 

i9« Reduce } of j of a 
pimiid to the fraction of a shil- 

21. Reduce i of ^ of 3 
pounds to the fraction of a 
penny. 



IT 64* It will frequently be 
required to find the value of a 
fraction J that i«, to reduce a 
fraction to integert of l§ss d^- 
nonmotions, ^ \ LO 

1, What is tljre value pf^l^ 
of a pound t In/oAef^ words, 
Reduce § of a pound tO' sh9^ 
lings and pence. 

f of a pound is ^- =^ 13 J shii- 
iings ; It is evident from ^ of 
a shilling may be obtained 
some pence ; ^ of a shilling is 
Y = 4 d. That \%,— Multiply 
me numerator by thai number 
•^Mch will reduce it /'» the next 
le$9 djiiOmmatitm^ and divide 
the prodtwt by the denominator^ 
if there be a remainder^ multiply 
(utd £vide as before^ tmdso on ; 
the Mevercd qtuHienUj placed one 
tufier mother^ in their order j 
wtU.be the answer. 



14. Reduce f of an ounce 
to the fraction of a pound 
avoirdupois. 

16. A man has ^j of a pint 
of wine ; what part is that of 
a hogshead ? 

18. A cucumber grew to 
the length of 1 foot 4 inches 
=:-f§=:f ofafoot; whatpait 
is that of a mile P 

20. §f of a shilling is f of 
what fraction of a pound ? 

22. -ij^ of a penny is \ of 
vfhat fraction of 3 pounds? 
^^ of a penny is -^ of what 
part of 3 pounds? -y^-of a 
penny is \ of -^f of how manjr 
pounds? "r- / . . ■ t' ^ 

' • ■"■:, ' "^Xf--- 

It will freqhently be re- 
quired to reduce integers to 
the ^fraction of a greater d^ 
nomination. , ^s-/j /-^ 
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2. Redi^e'yf 30^ 4-^. to the 
fraction o^fiJ^mA&.lJ -> (f 

13 s. 4 d. is 160 p^ce;^ 
there are 240 pence in « 
pound ; therefore, 13 s. 4 d. is 
^fio. = f of a pound. That 
is, — Reduee the given sum or 
quantity to the least denomina* 
tion mentioned in ity for a itti- 
merator ; then reduce an tn/e- 
ger of that greater denomvnor 
turti (to a fraction of which it 
is required to reduce the giv- 
en suin or quantity) to the 
same denominaiion^for a JierKWti* 
fwt&r^ and they mil form tk^ 
fraction required. 
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EXAMPLES FOR PRACTICE.! EXAMPLES FOR PRACTIC& 



3. What is the value of g 
of a shilling ? 

OPERATION. 
Numer, 3 
12 

Zlenom. 8)36 (4 d. 2 q. Ans. 
32 . 

4 

"16(2 q. 
16 

5; What is the inlue of ^ 
of a pound Troy ? 

7. What is the value off 
of a pound avoirdupois ? 



4. Reduce 4 d. 2 q. to tii« 
fraction of a shilling. . 

OPERATIOM. 



9. ^ of a month is howma^ 
By days, hours, and minutes ? 

11. Reduce f of a mile to 
its proper quantity. 

13. Reduce -f^ of an acre 
to its proper quan|M^y. 

15, What is the value of 
i^ of a dollar in shillings, 
pence, &c. ? 

17. What is the value of ^^ 
of a yard ? 

19. What is the value of ^ 
of a ton ? 



4 d. 2 q. 

4 


It. 
12 


18 Numer. 


"12 

4 
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6. Reduce 7 oz. 4 pwU to 
the fraction of a pound Troy. 

8« Reduce B oz. 14f dr. to 
the fraction of a pound avoir- 
dupois. 

Note. Both the numerator 
and the denominator must ba 
reduced to 9ths of a dr. 

10. 3 weeks, 1 d. 9 h. 36 nu 
is what fraction of a month ? 

12. Reduce 4 fur. 125 yds. 
2 ft 1 in. 2| har. to the fraor 
tion of a mile. 

14. Reduce 1 rood 30 polet 
to the fraction of an acre. 

16. Reduce 5 s. Tj^ d. to 
the fraction of a dollar. 



18. Reduce 2 ft. 8 in. 1^ Ik 
to the fraction of a yard. 

20. Reduce 4 cwt. 2 qr. 12 
lb. 14 oz. 12/^ dr. to the frao- 
jtionofaton. 

: Note. Let the pupil be required to reverse and prore Ae 
following e<ample» : 

21. What Ss the value of ^ of a guinea? 



S2. Reduce 3 roods 17^ jpoles to the fraction of an acre* 

28. A man bought 27 gal. 3 qts. 1 pt of molaasM; mhU 
part is that 6f a hogshead ? 

24. A man pivchaaed V^ of 7 cwt of sugar ; how much 
fugar did he purchase ? 

26. 13 h. 42 m. 61f s. is what part or A-action of a day f 



gtnnrajBMBHT to FHAonom. 

qUBSTIONS. 

1. What are Jmciiaiu? 2. Whence is it that the parts 
into which any thing or any number may be divided^ take 
their name ? 3. How are fractions represented by figures f 
4. What is the number abov^ the line called ? — ^Why is it 
so called ? 5. What is the number below the line called ? 
—Why is it so called ?-^What does it show ? 6. What i» 
it whi^h determines the magnitude of the parts? — Whj^ 
7. What is a simple or proper fraction ? - — r— an improper 
fraction ? • a mixed number ? 8. How is an improper 
fraction reduced to a whole or mixed number ? 9. How im 

ft mixed number reduced to an improper fraction ? a 

whole number? 10. What is understood by the terms ofthm 
fmctionl 11. How is a fraction reduced to its most simph 
or lowest terms ? 12. What is understood by a common di- 
▼isor? —— by the greatest common divisor? 13. How b 
it found ? 14. How many ways are there to multiply a frao- 
lion by a whole number? 1.5. How does it appear, that c^ 
tiding the denominator mtdtiplies the fraction 1 16. How is a 
mixee^ number multiplied? 17. What is implied in multi* 
plying by a fraction ? 18. Of how many operations does it 
consist^—- What are they? 19. When the multiplier is kas 
than a unit, what is the product compared with the multi- 
plicand? 20. How do you multiply a whole number by 
a fraction ? 21. How do you multiply one fraction by ano* 
ther? 22. How do you multiply a mixed number by a 
mixed number? 23. How does it appear, that in multiply^ 
ing both terms of the fraction by the same number the value 
of the fraction is not altered? 24. How many ways are 
there to divide a fraction by a whole number ? — ^What are 
ttiey ? 25; How does it appear that a fractixm is divided bj 
fmUijp^p»g its deMMinatori- 26. How does \dimdmg by a 
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fraction differ from tnndHplying by a fraction? 27. When 
the divisor is less than a unit, what is the quotient coiii|iafed 
with the dividend ? 28. What is understood by a comaum 
denominator? the least common denominator? 29. 

How does it appear, that each given denominator must be a 
factor of the common denominator? 30. How is the com* 
mon denominator to two or more fractions found? 31. 

What is understood by a multiple ? by a common intiM* 

pie? ' ■ by the least common multiple ?-^What is the prc^ 
cess of finding it ? 32. How are fractions added and sub- 
tracted ? 33. How is a fraction of a greater denomination 

reduced to one of a less? of a less to a greater? 34* 

How are fractions of a greater denomination reduced to in» 

tegers of a less ? integers of a less denomination to tba 

fraction of a greater? 



EXERCISES. 

1. What is the amount of ^ and f ? — -- of i and f ? 
of 12 j., 3$ and 4| ? Ans. to the last, 20^ 

2. To f of a pound addf of a shilling. Amountj 18^ & 
Note, First reduce both to the same denomination. 

3. f of a day added to f of an hour make how mauT 
hours ? >- what part of a day ? Ansi to the last^ ^ i 

4« Add i lb. Troy to -^ of an oz. 

Amount^ 6 oz. 11 pwt 16 gr. 
6. How much is i less J? A— i? -ft — A*^ ^H 
_4+? 6-4t? «»-ioffoff? ■ , . 

Ans. to the last^ j^ 
6. From j. shilling take f of a penny. 'Rem, 5^ d. 

T. From \ of an ounce take J of a pwt. 
/ Rem, 1 1 pwt 3 grs. 

/ 8. From 4 days 7^ hours take 1 d. 9-^ h. 
' * Rem, 2 d. 22 h.20m. 

9. At $ f per yard, what costs j^ of a yard of cloth ? 

IT 69. The price of unity, or 1, being given, to find the 
oast of any quantity, either less or-more dian unity, multiply 
the price hy the quantity. On the other hand, the coH of any 
miantity, either less or more than unity, being given, to find 
iie price of unity, or 1, divide the cost by the quantity. 
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1. ir H lb. of svgtr co«t ^ of ft shilliiig, what wiil f| of 
ft pound cost r* 

This example will require two operations : first, as above^ 
to find the price of i lb. ; secondly, having found the price 
of 1 lb., to And the cost of }f of a pound. -^ s. -f- 4^ (-ff 
of T^j s. IT 57) = -ftV »• the price of 1 lb. Then, ^4 *• X 
H (H of tV^ s. IT 53) ^ mi s. = 4 d. 3fSH q., lAft 
2fi.noer. * 

Or we rnay reason thus : first to find the price of 1 lb. : 
^ lb. costs ^^ 8. ■ If we knew what i^ lb. would cost^ 
we might repeat this 13 times, and the result would be tho 
price of 1 lb. -f ^ is 11 parts. If |^ lb. costs -f^ s., it is ev»» 
dent j^ ib. will cost ^^f of -|3^ = y^ s., and -f| lb. will cost 
13 times as much, that is, ^^ s. = the price of 1 lb. Theiii 
ff of Ws s. = i^ii s., the cost of f§ of a pound, f §^ & 
=r 4 d. 34>^H ^'7 "^ before. This process is called solmag 
ike guesiion by analynn, 

AAer the same manner let the pupil solve the foUowixig 
questions : 

2. If 7 Ib. of sugar cost J- of a dollar, what is that ft 
pound? J of } == how much? What is it for 4 lb. ? <f 
of I :l= how much ? What for 12 pounds ? y of ^ = how 
much ? Am. to the lastj $ 1^ 

3. If 6^ yds. of doth cost $3, what cost %^ yards ? 

Ans, j^4'26a 

4. If 2 oz. c^Mlver cost $ 2^24, what costs J oz. ? 

" . An9. $'84. 

5. If f oz. costs $ •{ j-, what costs 1 oz. ? Aits. $ 1^283.1. 

6. If I Ib. less by ^ costs IZ\ d., what costs 14 lb, less by 
f of 2 lb. ? Ans. 4iS. 9 s. 9^ <L 

7. If f yd. cost $ i, what will 40^ yds. cost ? 

Am. $59'062-f*. 

8. If ^^ of a ship costs $ 251, what is ^ of her worth) 

Am. $53'785+. 
0. At 3| JS . per cwt, what will 9} lb. cost ? 

* Am. 6 s. 3^d» 

10. A merchant, owning % of a vessel, sold f of his sharo ^ 
tat $957 ; what was the vessel wortli ? Ans. $ 1794'375,4*^ 

11. Iff yds. cost ^iS., what will ^ of an ell Eng. cqst? 

Am. 17 5. 1 i. i^x^ 
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mlMnifThf^ aeoir95ex.35. 
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12^- A merchant bought a numbtr of bales of vetFet, each 
eontaining 129^ yards, at the rate of $ 7 for 5 yard^^ and 
•old them out at the rate of $ 1 1 for 7 yards, aiid gained 
$ 200 by the bargain ; how many bales were there ? 

First find for what he sold 5 yards ; then what he gained 
OD 5 yards — what he gained on 1 yard. Then, as many times 
•8 the sum gained on 1 yd. is contained in $ 200, so many 
yards there must have been. Having found the number of 
yards, reduce them to bales. Am. ^ bales. 

13. If a staff, 5} ft. in length, cast a shadow of 6 feet, how 
high is that steeple whose shadow measures ld3 feet? 

Am. 144^ feet 

14. If 16 men finish a piece of work in W\ days, how 
long will it take 12 men to do the same work? 

First find how long it would take 1 man to do it ; then 12 
men will do it in -^ of that time. Am. 37{ days* 

15. How many pieces of merchandise, at 20 1 s. apiece, 
must be given for 240 pieces, at 12^ s. apiece ? Arts. 149-iyp 

16. How many yards of bocking that is 1^ yd. wide will 
* be sufficient to line 20 yds. of camlet that is } of a yard 

wide ? 

First find the contents of the camlet in square measure ; 
then it will be easy to find how many yards in length of 
bocking that is I^ yd. wide it will take to make the same 
quantity. Am. 12 yards of camlet 

17.. If IJ yd. in breadth require 20^ yds. in length to 
make a cloak, what in length that is \ yd. wide will be re* 
quired to make the same ? Am. 34^ yds. 

18. If 7 horses consume 2f tons of hay in 6 w*:eks, how 
many tons will 12 horses consume in 8 weeks ? 

If we knew how much 1 horse consumed iu 1 week, it 
would be easy to find how much 12 horses would cousume 
in 8 Weeks. 

2^ =: -^ tons. If 7 horses consume ^ tons in 6 weeks, 
1 horse will consume ^ of Jj*- = ^ J of a ton in 6 weeks ; and 
if a horse consume JJ of a ton in 6 weeks, he will consume 
\ of ^J r= -rVg^ of a ton in 1 week. 12 horses will consume 
12 tim-^s -^ = -fjf in 1 week, and in 8 wt/eks they will 
eohsume 8 times ^^f = ^^ = 6^ tons, Am. 
' 19. A man with his family, which in all were 5 persons, 
<Bd usually drink 7| gallons of cider in 1 week ; how much 
trilt.they drink in 22^ weeks when 3 persons more are 
ftdded to the family ? ^. 28e| gallons. 



tSS vmnuAXs nucnoiis. IT 68, 87* 

90. If 9 stade&tB spend lOf £• in 18 days, how much 
willSO students spend in dOdays ? Ana. 39£. 18 s. 4|f dp 



DBOZMAK FRACTZOlirS. 

IT 69. We have seen, that an individual thing or numhet 
may he divided into &ny number of equal parts, and that 
these parts will he called halves, thirds, fourths, fifdis, sixths, 
&c, according to the number of parts into which the thing 
or number may be divided ; and th*at each of these parts may 
be again divided into any other number of equal parts, and so 
on. Such are called common^ or vulgar fractions. Their denom- 
inators are not uniform, but vary with ev^y varying division 
of a unit It is this circumstance which occasions the €hief 
difficulty in the operations to be performed on them ; for 
when numbers are divided into different kinds or parts, they 
cannot be' so easily compared. This difficulty led to the in- 
vention of decimal fractions, in which an individual thing, or ■" 
number, is supposed U>%e divided first into ten equal parts, 
which will be tenths ; and each of these parts to be again di- 
vided into ten ^ther equal parts, which will be hundredths ; 
and each of these parts to be still further divided into ten 
other equal parts, which will be thoitsandlhs ; and so on. 
Such are called decimal fractions^ (from the Latin word decern^ 
which signifies /en,) because they increase and decrease, in a 
tenfold proportion, in the same manner as whole numbers. 

tr 07. In this way of dividing a uni^, it is evident, &at 
the denominator to a decimal fraction will always be 10, 
100, 1000, or 1 with a number of ciphers annexed ; conse* 
quently, the denominator to a decimal fraction need not b« 
expressed, for the numerator only, written with a point be- 
fore it (') called the separairiXj is sufficient of itself to 
pri^ the true value. Thus, 

^ are written '6. 

iWr '27. 

^Pfi?^ *686. 

The denominator to a decimal fraction, although not 
pressed, is always understood, and is 1 with as many ci- 
phers annexed as there iare'^laces in the numerator. Thus, 
^8765 is a decimal consisting of four places ; consequently, 
^ with four ci{)hers annexed (10000) is its proper denomin»* 
Any decimal may be expressed ip the ronn of a eonw 
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toon fraction bj wriling under it its proper denoroinaloa 
ThuAy '3765 expressed in the form of a common fractioi^ 

When whole numbers and decimals are expremed to* 
i;ether, in the same number, it is called a mixed ntmber* 
Thu», 25*63 is a mixed number, 25% or all the figures on tb« 
left hand of the decimal poiut, being whole numbers* and 
^3, or all tlie figures ou the right hand of the decimal point| 
being decimals. 

The names of the places to ten-miUionths, and, generallj^ 
kow to read or write decimal fractious, may be seen from 
die following 
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B 2 f 3d place. 

^ ^ ' 2d place. 

1st place. 









1st place. 
2d place. 
3d place. 
4th pUce. 
dth place. 
Bth place. 
^ 7th place. 
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Tenths 
Hundredths. 
Thousandths* 
Ten-Thousandtht. 

Humlred-TlKNUBUiltlMk 

Milliontks. 
Ten-MilUonths. 
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From the table it appears, that the ficst figure (m the rig^ 
band «f the decimal point signifies; «o many <€if{A parts of a 
unit ; the second figure, so many hundredth parts of a unit; 
the third figure, so many thottaarndtk parts of a unit, &€. It 
takes 10 thousandths to make 1 hundredth, 10 hundredths 
to make 1 tenth, and 10 tenths to make limit, in the same 
manner as it takes 10 units to make 1 ten, 10 tens to make 
1 hundred, &c. Consequently, we may regard unity as a 
starting point, from whence whole numbers proceed, con- 
tinually incre<zsing in a tenfold proportion towards the left 
haud, and decimals continually cffrcreo^i/, in the same pro- 
portion, towards the right hand. But as decimals decrease 
towards the right hand, it follows of course, that they in- 
crease towards the left hand, in the same manner as whole 
numbers, 

IT 68. The value of every figure is determined by its 
place from units. Consequently, ciphers placed at the righi 
hand of decimals do not alter their value, since every signifi- 
cant figure continues to possess the same place from unity. 
Thus, ^5, '50, '500 are all of the same value, each being 
equal to -j^, or J. 

But every cipher, placed at the left hand of decimal frac- 
tions, diminishes them tenfold, by removing the significant 
figures further from unity, and consequently making each 
part ten times as small. Thus, '5, '05, '005, are of difierent 
value, '5 being equal to -|^, or J ; '05 being equal to ^ ^r^r 
^ ; and '005 being equal to y^-^, or 5^. 

Decimal fractions, having different denominators^ are readily 
reduced to a common denominator^ by annexing ciphers untu 
they are equal in number of places. Thus, '5, '06, '234 may 
be reduced to '500, '060, '234, each of which has 1000 for a 
common denominator. 

IT 69. Decimals are read in the same manner as whole 
numbers, giving the name of the lowest denomination, or 
right hand figure, to the whole. Thus, '6853 (the lowest 
denomination, or right hand figure, being ten-thousandths) 
is read, 6853 ten-thousandths. 

Any whole number may evidently be reduced to decimal 

parts, that is, to tenths, hundredths, thousandths, &c. by aii- 

Bexing ciphers. Thus, 25 is 250 tenths, 2500 hundredth^ 

S5000 tfaousandthsy &c. Consequently, any m^xed number 
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Aay be read together, giving it the name of the lowest dtt» 
nomination or right hand figure. Thus, 25^63 may be read 
2563 hundredths, and the whole may be expressed in the 
form of a common fraction, tlius, ^iV^*. 

The denominations in federal money are made to corre* 
spond to the decimal divisions of a unit now described, dol- 
lars being units or whole numbers, dimes tenths, cents hun- 
dredths, and mills thousandths of a dollar ; consequently the 
expression of any sum in dollars, cents, and mills, is simply 
the expression of a mixed number in decimal fractions. 

Forty-six and seven tenths = 46/^ = 46*7. 

Write the following numbers in tl\e same manner : 

Eighteen and thirty-four hundredths. 

Fifty-two and six hundredths. 

Nineteen and four hundred eighty-seven thousandths. 

Twenty and forty-two thousandths. 

One and live thousandths. 

135 and 3784 ten-thrusandths* 

9000 and 342 ten-thousandths. 

10000 and 15 ten-thousandths. 

974 and 102 milliouths. 

320 and 3 tenths, 4 hundredths and 2 thousandths. 

500 and 5 hundred-thousandths. 

47 milliouths. 

Four hundred and twenty-three thousandths. 



ADDITION AND SUBTRACTION OF DECIMAL 

FRACTIONS. 

IT 70p As the value of the parts in decimal fractions in- 
creases in the same proportion as units, tens, hundreds, &c., 
and may be r^d together^ in the same manner as whole 
numbers, so, it is. evident that all the operations on decimal 
fractious may be performed in the same manner as on whole 
numbers. The ouly difficulty, if any, that can arise, must 
be in finding izhere to place the decimal point in the result 
This, in addition and subtraction, is determined by the same 
role ; consequently, they may be exhibited together. 

!• A man bought a barrel of flour fot %^^ ^ ^£^i^^^\s<QV 
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Itfr for $ 3^50, 7 pounds of sugar for 83^ cents, an oniMt 
of pepper for 6 ceuta ; what did he give for the whole ? 

OPERA'hON. 

$ 8< =r 8000 niHls, or lOOOths of a doUas. 

3^50 =: 350a milf^, or lOOC^ths. 

'835 = 835 tnitls, or lOOOths. 

'06 = 60 miils, or lOOOths. 

ilfit. $ 12'395 = 12395 mills, or lOOOths. 



As the denominations of federal money correspond with 
the parts of decimal fractious, so the rules for adding and 
fobtracting decimals are exactly the same as for the saoM 

operations in federal money. (See IT 28.) 

2. A man, owing $375, paid $ 175^75; how much did 
he then owe ? 

OPERATION. 
$ 375< = 37500 cents, or lOOths of a dollar. 
176*76 = 17575 cents, or lOOths of a dollar. 

$ 199*25 = 19925 cents, or lOOtlis. 

The operation is evidently the same as in subtraction of 
federal money. Wherefore, — ^In the addition and subtrac* 
tion of decimal fractions, — Rule: Write the numbers under 
each other, tenths under tenths, hundredths under luin* 
dredths, according to the value of their places, and point off 
in the results as many places for decimals as are equal to ihm 

greatest number of decimal places in any of the given nun^ 
crs. 

EXAMPLES FOR PRACTICjBr * 

3. A m|in sold wheat at several times as follows, vbu 
13*26 bushels; 8*4 bushels; 23*051 bushels, 6 bushels, and 
^6 of a bushel; how much did he sell in the w)We ? 

Ana. ISV461 bushels. 

4. What is the amount of 429, 21^, 35;iQ5ny, 1,^ and 
I A ' ^^^' SOQ^^ or 808*143. 

5. Vrhat is the amount of 2 tenths, t$0 hundredths, 89 
thousandths, 6 thousandths, 9 tenths, and 5 thousandths ? 

Ans. 2. 
€. What is the amount of three hundred twenty-cine, and 
seren tenths ; thirty-seven and one hundred sixty-two thoiii^ 
09odtb3f and tfJxteen hundredths ? 
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7. A man, owing $4316, paid $376^865; how much 4id 
he then owe ? Ans. $ 3939*135. 

8. From thirtvrfive thousand take thirty-five thousandths. 

Ana. 34999*965. 

9. From 5*83 take 4*2793. Am. 1*6507. 

10. From 480 take 245*0075. Am. 234*9925. 

11. What is the difference between 1793*13 and 817< 
<»693? Ans. 976*07307. 

12. From 4^^ take 2^*^ Remainder^ ^^tjj or 1*98. 

13. What is the amount of 29^^, 374T5;,«^a, SVAffet 
dl^lT^y 27, and 100-^ ? Ana. 942*957009« 



MULTIPLICATION OF DECIMAL FRACTIONS. 

IT 71. 1. How much hay in 7 loads, each containing 
83*571 cwL ? 

» 

OPKRATION. 
23*571 cwt. = 23571 lOOOths of a cwt 
7 7 



Am. 164*997 cwt. = 164997 lOOOths of a cwt 

We may here (^ 69) consider the multiplicand so many 
ihousandths of a cwt., and then ttie product will evidently he 
thauBandihSj and will be reduced to a mixed or whole num- 
ber hy pointing off 3 figures, that is, tlie same number as are 
in the multiplicand ; and as either factor may be made the 
multiplier, so, if the decimals had been in the mtdlipiier^ the 
same number of places must have been pointed off for deci- 
mals. Hence it follows, we must always point oj in the pro* 
duct as^aaiy places for decimals as there are decitual places in 
bothjhctors. 

2. Multiply *75 hy *25. 

OPERATION. In this example, we have 4 de* 

*'7»'> cimal places in both factors; we 

*25 must therefore point off 4 places 

X)j^ for decimals in the proiluct. The 

. .Q reason of pointing off this num- 

^ her may appear still wore plain^ 

4875 Product. if we consider the two factors ae 

M* 
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eommon or vulgar fractions. Thus, ^t5 is -^, and *25 if 
/ft: now,^ X -flV = tWAV = *1876, i4jw. same asb»> 
fore. 

8. Multiply 425 by *03. 

1225 Here, as tbe number of sig;nificant 

CQ3 figures in the product is not equal t9 

tbe number of decimals in both fao* 

H)0375 Prod. tors, the deficiency must be supplied 

by prefixing ciphers, that is, placing 
them at the left hand. The correctness of the rule may ap- 
pear from the following process : 425 is ^^a, and '03 it 

xJ^j : now, t\^ X T*Tr = nftftArD = '00375, the same at 
before. 

These examples will be sufficient to establish the following 

RULE. 

In the muUipHcation of decitml JracHotiSy multiply a$ in whoU 
monberSj and from the product point off so many figures for ded* 
tools as there are dechnal places m the multiplicand and muUi* 
pUer counted together j andy if there are not so many figures in tk^ 
product^ supply the deficiency by prefixing ciphers. 

EXABfPJLJBS FOR PRACTICE. 

4. At $ 6^47 per yard, what cost 8'3 yards of cloth ? 

Ans. $45<40L 
6. At $^07 per pound, what cost 26^5 pounds of rice ? 

Ans. $1<855. 

6. If a barrel contain 1^75 cwt of fiour, what will be the 
weight of '63 oi\ barrel ? Ans. 14025 cwt 

7. If a melon be worth $ '09, what is '7 of a melon 
worth ? Ans, 6^ cent8« 

8. Multiply five hundredths by seven thousandths. 

Prodmit, '00G^35. 

9. What is '3 of 116 ? Ans. 34'a 

10. What is '85 of 3672 ? Am. 3121'2. 
1 f . What is '37 of '0563 ? Am. '020831. 

12. Multiply 672 by '58. Product^ 331'7e. 

13. Multiply eighty-six by four hundredths. 

ProdueL 3^44. 

14. Multiply <0062 by '0008. 

15. Multiply forty«seven tenths by one thousand eigh^ 
jtc hundredths* 
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16. Multiply two hundredths hy eleven thousandths. 

17. What will be Ihe cost of thirteen hundredths of a ton 
of hay, at $ 1 1 a ton ? 

18. What will be the cost of three hundred seventy-fiTO 
thousandths of a cord of wood, at $ 2 a cord ? 

19. If a man's wages be seventy-five hundredths of a doW 
lar a day, how much will he earn in 4 weeks, Sundays ex* 
cepted? . ^** 



DlVISlOI^^tW DECIMAL FRACTIONS. ^ 

IT 72. Multiplication is proved by^ division. We har« 
seen, in multiplication, that the decimal places in the product 
must always be equal to the number of decimal places in the 
multiplicand and multiplier counted together. The multi-* 
plicand and nuiltiplier, in proving multiplication, become the 
divisor and quotient in division. It follows of course, in di- 
vision, that (he number of decimal places in the ^visor and 
qudtientj counted together^ must always be equal to tJie number of 
decimal places in the dividend. This will still further appear 
from the ^xa^iples and illustrations which follow : 

1. If 6 barrels of flour cost $44*718, what is that a bar- 
rel ? 

By taking away the decimal point, $44*718 = 44718 
mills, or lOOOths. which, divided by 6, the quotient is 7453 
mills, = $ 7*463, the Answer, 

Or, retaining the decimal point, divide as in whole num** 

OPERATION. As the decimal places in the d>- 

6 )44*718 yjgQj. and quotient, counted toge- 

Ans. 7*453 ^^^'' "^^^^ equal to the numbei* 

of decimal places in the dividend^ 
there being no decimals in the divisor^ — ^therefore point off 
three figures for decimals in the quotient^ equal to the number 
of decimals in the dividend, which brings us to the same re« 
fult as before. 

2. At $ 4*75 a barrel for cider, how many barrels may be 
bought for $ 31 ? 

In this example, there are decimals fai the divisor, and 
none in the dividend. $ 4*75 z= 475 cents, and $31, by 
mnexing two ciphers, = 3100 cents ; that is, reduce thft diL 
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Tidend to parts of the same denomioratioD as the divisoiv 
Then, it is plain^ as many times as 475 cents are contained in 
8100 cents, so many barrels may be bought 

475) 3100 (6}^f barrels, the Answer; that is, 6 barrels and 
2850 'i^% of another barrel. 

' But Uie remainder, 250, instead of bc- 

^ ing expressed in the form of a common 

fraction, may be reduced to lOths by annexing a cipher, 
which, in effect, is multiplyiLg it by 10, and the division con- 
tinued, pbcing the decimal point after the 6, or whole ones 
already obtained, to distinguish it from the decimals which 
are to follow. The points maybe withdrawn or not from 
the divisor and dividend. 

OPERATION. 
4*75)31'00(6'526+ barrels, the Answer; that is, 6 bai^ 

2850 ' rels and 526 thousandths of another 

j: barrel. 

2500 gy annexing a cipher to the first 

f^'^ remainder, then*by reduchag it t© 

1250 lOths, and continuing the division, 

950 ^^ obtain from it ^5, and a still fur-* 

. . ther r^nainder of ,125, which, by an- 

3000 nexing another cipher, is reduced to 

2850 lOOths, and so on. 

--Q The last remainder, 150, is ^^ of . 

a thousandth part of a barrel, which 
is of so trifling a value, as not to merit notice. 

If now we count the decimals in the dividend, (for every 
cipher annexed to the remainder is evidently to be counted 
a decimal of the dividend,) we shall find them to be ^ce, 
which corresponds with the number of decimal places in tho 
divisor and quotient counted together. 

3. Under TT 71, ex. 3, it was required to multiply *125 by 
*03 ; the product was '00375. Taking this product for a 
dividend, let it be required to divide *00375 by 425. One 
cperation will prove the other. Knowing that the number 
of decimal places in the quotient and divisor, counted to- 
gether, will be equal to the decimal places in the dividend^ 
we may divide as in whole numbers, being careful to retakl ' 
the decimal points in their proper places. Thus, 
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^ OPEiiATirw. The divisor, 125, in 376 goes 3 

125) *00375(*03 timei, and no remainder. We have 

. ^^^ only to place the decimal point in 

(j^0 V'^e qttotient, and the work is done. 

There are live decimal places in the 
dividend ; consequently {here must be five in t'*e divisor and 
quotient counted together: and,'as there are three in the di- 
visor, there must be tu)o in tiie quotient ;* and, since we have 
but one tigure in the quotient, the deficienaj must be sup- 
plied by prefixing a ciph*>r. 

The operation by vulgar fractions will bring us to the 
same result. Thus, *125 is y,f,y^, and ^00375 is j^^J^'. 

liow, y^^^'^cxs -^ Vo«oV = tSISHSu = t8^ = '03, the same 
as beibn:. 

IT 73. The foregoing . examples and remarks arc suffi- 
cient to establish the following 

RULE. 

/n the division of decbtud fractions^ diclde ax in whole mim* 
teis, and from the right hatut of the quotient point off as many 
figures for dtcinuds^ as the decimal fiqurcs in the dlDidend cx- 
ceed those in the divisor y and if there are uol so many figures in 
the iptntietdj supply the deficiency by prefixing ciphers. 

If at an}' time there is a remainder, or if the decimal 
figures in the divisor exceed those in the dividend, eiph.er» 
may be annexed to the dividend or the remainiler, and the 
quotient carried to any necessary degree of exactness; but 
ihe ciphers annexed must be counted so many decimals of 
the dividend. 

KXAAIFL.es FOIt PRACT*ICE. 

4. If $472*875 be divided equally between 13 men, how 
much will each one receive ? Aiis, $ 36*375. 

5. At $ *75 per bushel, how many bushels of rye can be 
bought for $ 141 ? Ans. 188 bushels. 

6. At i2j- cents per lb., how many pounds of butter may 
be bought for $ 37 ? Ans. 296 lb. 

7. At 6^ cents apiece, how many oranges may be bought 
for $8? Atts. 128 oranges. 

8. If '6 of a barrel of flour cost $ 5, what is that per tiar^ 
lel? Am. ^8'333-f. 

9. Divide 2 by 63*1. Quot. *037 +• 



I4S liEDUCTION OF COBIHO* Oft t 73, 74^ 

10. Diride <012 by <005. Qttot. 2<4^ 

11. Divide three thousandths by four hundredths. 

Qu4ft. W5. 

12. Divide eighty-six tenths by ninety four thousandths* 

13. How many times is U7 contained in 8? 



REDUCTION OF COMMON OR VULGAB FRAC- 

TIONS TO DECIMALS. 

IT 74. 1. A man has | of a barrel of flour; what is tfaq| 
expressed in decimal paits ? 

As many times as the denominator of a fraction is con- 
tained iu the numerator, so many whole ones are contained 
in the fraction. We can obtain no whole ones in ^, because 
the denominator is not contained in the numerator. Wd 
may, however, reduce the numerator to tenths^ (IT 72, ex. 2,) 
by annexing a cipher to it, (which, in eflfect, is multiplying 
it by 10,) making 40 tenths, or 4^0. Then, as many times a^ 
the denominator, 5, is contained in 40, so many tenths are 
contained in the fraction. 5 into 40 goes 8 times, and no 
remainder. Ans. '8 of a bushel. 

2. Express f of a dollar in decimal parts. 

The numerator, 3, reduced to tenths, is -fj^, 3^0, which, 
divided by the denominator, 4, the quotient is 7 tenths, ana 
a remainder of 2. This remainder must now be reduced to 
hundredths by annexing another - cipher, making 20 hun- 
dredths. Then, as many times as the denominator, 4, is con- 
tained iu 20, so many hundredths also may be obtained. 4 
into 20 goes 5 times, and no remainder, f of a dollar, there- 
fore, reduced to decimals, is 7 tenths and 5 hundredths, thai 
is, *75 of a dollar. 

The operatic u may be presented in form as follows :— 

Num. 
Denonu 4 ) 3^0 ('75 of a dollar, the Answer. 
23 

20 
20 
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8. Reduce ^ ta a decimal fraction. 
The numerator must be reduced to himdredihs^ by annex* 
Ing two ciphers, before the division can begin. 

66 ) 4*00 ( <0606 +, the Answer. 
396 



400 As there can be no tentJiSy a cipher must 

396 be placed in the quotient, in tenth ^s place. 

4 

Note. -^ cannot be reduced exactly ; for, however long the 
division be continued, there will still be a remainder.* It is 
sufficiently exact for most purposes, if the decimal be ex- 
tended to three or four places. 

From the foregoing examples we may deduce the follow- 
ing general Rule : — To reduce a common to a decinicd Jrac 

* Decimal figures, which continuaUij repeat^ like *(U>, in this exam- 
|»le, are called RepeUnds^ or Circulating Docimais. If only one figure 
repeats, as '3333 or *7777, &c , it is called a single repeteml. If two or 
more figures circulate alternately, as *0()'.)()0(», *2;Mii:U*i:M, Sco,^^ it is 
called a compound repetend. If other figures arise before those which 
circulate, as *743333, <143010101, &,c., the decimal is called a mixed 
repetend. 

A single repetend is denoted by writing only the eircu/tUing figure 

with a point over it : thus, *3, signifies that the 3 is to be continually 
repeated, forming an infinite or never-ending series of 3*s. 
A compound repetend is denoted by a point over \\\(i first and last re* 

peating figure : thus, *234 signifieb that 234 is to be continually re* 
peated. 

It may not be amiss, here to show huw the value of any repelnidmey 
be found, or, in otlier words, how it may be reduced to its e^uivaleni 
vulgar fraxt ion. 

If we attempt to reduce j- to a decimaU wc obtain a continual re|f'e- 
tition of the figure 1 : thus, '11 111 , that is, the repetend 4. The value 
of the repetend '1, then, is j- ; the value of <222, &c., the repetend *Sl| 
will evidently be twice as much, that rs, %. In the same manner, ^sa 
{-, and *4 =: |, and *5 = j-, and so on to 0, which = f = 1. 

1. What is the value of *8 ? Am. f . 

». What is the value of *6 ? Ans. | = f • What is the value of '3? 
,_of*7? of<4? of '5? of*9? ofd? 

If fhs be reduced to a decimal, it produces '010101 , or the repetend 61. 
The repetend '02, being 2 times as much, must be ^i^ and '03 =s j^^ 
and *48, being 48 times as much, must be ^f , and '74 » {|, (kc. 
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ihnj— Annex one or more ciphers y as may be necessary^ to tim 
nmnerator^ and divide it by tke dcfiiost*-"*''^ if then there *• 
a remaimitrj annex another ciphtTj ana a^cuie u« ^./.^re, and ^ 
conliime to do «o long aa there shall continue to be a remainder^ 
or until the fraction shall be reduced to any necessary degree 
of exactness. The quotient will be the decimal r^quired^ 
which must consist of as many decimal places as there are 
ciphers hnnexed to the numerator ; and, if there are not so 
miany figures in the quotient, the deficiency must be sup* 
plied by prefixing ciphers. 

EXAMPLES FOR PRACTICE. 

4. Reduce ^, ^, -^^^ and f^^v ^^ decimals. 

Ans, '5 ; '25 ; *025 ; '00797 +. 

6. Reduce §J, ^^rhv^ tt^s* an(\ g^^Vjif to decimals. 

Ans. *692 + ; '003; *0028 + ; '000183 -K 
6» Reduce J{f, ^, ^^g^ to decimals. 

7. Reduce i, ^, yfy, ^, f , Vr> T*r» fJf to decimals. 

8. Reduce J, f , J, i, f , ^, J, ^V* sV) VV to decimals. 



Jf ji^ bq rcclnced to a decimal, it produces *00'l ; consequently, 

«U02 = ^f ^, and *637 = ^5, and 42.1 = If^, »^c. As ibis principle 
wiU apply to any umnhcr of places, we have this general RvLnfor rt" 
duemjr a dreulatirttf deci^iuU to a vulgar frar.tinn^ — Make the giten 
repetend the numerator, and the derunnirMtor will be as many Ds as 
there are repeating figures. 

3. What is the vulgar fraction equivalent to *704 r ,9ns. J-J J* 

4. What is the value of *603? . 'Qlif '^4 ? *0I02i f 

«24G3? _M)02103? An»,tolast,-zi^^h^ 

5. What is the valuo of '43 ? 

In this fraction, the ropetend begins in the second placie, or place of 

hundredths. The first figure, 4, is, fi^, and the rr.pelead^ 3» is ^. of -jVi 
that is, ^ ; these two parts must be added together. iV 4" ^(J = ^5 
ss -J^, JIns. Hence f to find the value of a mixed rfpHendy-^VinA. X\im. 
value of the two ^^TX%t separately ^ and add them together. 

(1. What is the value of 453 ? t';/^j -f- ^g^ = i gj = -f^y Ans 

7. What is the value of '0047 .' Ans, j^ ^ 

8. What is the value of *13H? '1(>.^ «4i23.V^ 

It is plain, that circulates may be added, subtrnctcd, multiplied, and 
divided, by first reducing them to their equivalent vu' gar f r actions 
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REDUCTION OF DECIIAAL FRACTIONS. 

IT 75. Fractions, we have seen, (IT 63,) like inieger$j are 
reduced from low to higher denominations by dmsion^ and 
from high to lower denominations by mulliplicatian, 

Th reduce a compound numn 
her to a decimal of the highest 
doiominaii&n, 

1. Reduce 7 s. 6 d. to the 



decimal of a pound. 



To reduce the deamal of m 
higher dencmmation to hUegmt 
of lower denominations. 

2. Reduce <375 £. to in- 
tegers oflower denominations. 



6 d. reduced to the decimdr '375 £ . reduced to shillings, 



(^ a shilling, that is, divided 
by 12, is ^5 s., which annexed 
to the 7 s. making 7'5 s., and 
divided by 2jQ,.is '375 £. the 
Ans. 

The process may be pre- 
sented in foon of a rule^ thus : — 
Divide the lowest denomina- 
tion given, annexing to it one 
or more ciphers, as may be 
necessary, by that number 
which it takes of the same to 
make one of the next higher 
denomination, and annex the 
quotient, as a decimal to that 
higher denomination ; so con- 
tinue to do, until the whole 
shall be reduced to the deci- 
mal required. 

£XAMPLES FOR PRACTICE: 

3. Reduce 1 oz. 10 pwt. to 
tlie fraction of a pound. 

OPERATION. 

20)10'0 pwt 
12) I'd oz. 



'125 lb. Ans. 
N 



that is, multiplied by 20, is 
7'50 s. ; then the fractional 
part, '50 s., reduced to pence, 
that is, multiplied by 12, is 
6 d. Ans. 7 s. 6 d. 

That is, — Multiply the given 
decimal by that number which 
it takes of the next lower de- 
nomination to make o»6 of this 
higher, and from the right 
hand of the product point off 
as many figures for decimals 
as there are figlVes in the 
given decimal, and so con- 
tinue to do through all the de- 
nominations ; the several num- 
bers at the left hand of the 
decimal points will be the 
value of the fraction in the 
proper denominations. 

EXAMPLES FOR PRACTICI. 

4. Reduce '125 lbs. Troy to 
integers of low^r denomlnar 

tions. 

OPERATION, 
lb. '126 
12 

oz. 1'500 
20 

pwtlO'OOO. Ans. iozAOpjTt 
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,5. Reduce 4 cwt 2f qrs. to 
the decimal of a ton. 

Note. 2f = 2*6. 

7. Reduce 38 gals. 3^52 qts, 
of beer, to the decimal of a 
hhd. 

9. Reduce 1 qr. 2 n. to the 
decimal of a yard. 
. 11. Reduce 17 h. 6 m. 43 
4iec. to the decimal of a day.^ 

13.. Reduce 21 s. 10^ d. to 
the decimal of a guinea. 

15. Reduce 3 cwt qr. 7 
lbs. 8 oz. to the decimal of a 
ton. 



6, What is the value dT 
^825 of a ton? 

8. What is the value of '72 
hhdf of beer? 

JO. What is the value of 
<375 of a yard ? 

12. What is the value o( 
'713 of a day ? 

14. What is the value of 
'78125 of a guinea? 

16. What is the value of 
'15334821 of a ton ? 



Let the pupil be required to reverse and prove the follows 
iair examples : 

»7. Reduce 4 rods to the decimal of an acre. ^ '/ 

18. What is the value of '7 of a lb. of silver ? 

19. Reduce 18 hours^ 15 m. 50'4 sec, to the decimal of % 

20. What is the value of '67 of a league ? 

21. Reduce 10 s. 9j> d. to the fraction of a pound. 

IT 76. There is a method of reducing shillings, pence 
and farthings to the decimal of a pound, by inspection^ more 
simple and concise than the foregoing. The reasoning iu 
relation to it is as follows : 

TtV of 20 s. is 2 St'; therefore every 2 s. is -^y or '1 £. 
Every shilling is g^y = yj^, or '05 iB. Pence are readily 
reduced to farthings. Every farthing is -g^ £ . Had it so 
happened, that 1000 farthings, inste;^ of 960, had mttde » 
pdund, then every farthing would have been -nAnr* ^^ ^^^ ^ • 
But 960 increased by ^ part of itself is 1000 ; conse* 
qnently, 24 farthings are exactly jMity ^^ ^^^^ ^ *y ^^^ ^ 
farthings are exactly yj^, or '050 £. Wherefore, if the 
number of farthings, iu the given pence and farthings, hm 
more than 12, ^ part if iU be more than i; therefore add 1 
to them : if they be more than 36, ^ part mil ^ jpore thpA 
U; therefoiie add 2 to them: then caU )t^ ip maft^ 
thousandths, imd die result will b(i; eorre^t ^^iSw^lBii thwft 
*af 
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decimal of a pound as follows ! n;fl^c= ^8 £. and 1 s. = 
H)6 £ . Then, 5| d. = 23 farthings, which, increased by 
1, (t&e number being more than 12, but not exceeding 36,) is 
H>24 £ ., and the whole is <874 £ . the Ans, 

Wherefore, to reduce shillings^ pence and fixrthings to the 
decimal of a pound by mpection, — CkM every ttoo shillings one 
tenth of a pound; every odd shURng^Jive hundredths; and the 
number of farthings j in the given pence and farthings^ so main/ 
thousandths j adding one, if the manber be more than tuyeloe and 
not exceeding tldrty'-siXf and two^ if the number be more than 
tkirty'sixi 

IF 77. l^easoning as above, the result^ or the three first 
ii{^es in any decimal of a pound, may readily be reduced 
back to shillings, pence and farthings, by inspection. Double 
tbe first figure, or tenths^ for shilUngs, and, if the second 
figure, or hundredths, be five^ or more than five, reckon ano- 
ther shilling ; then, after the five is deducted, call the figures 
in the second and tliird place so many farthings, abating 
one when they are above twelve, and two when above thir- 
ty-six, and the result will be the answer, sufiiciently exact 
for all practical purposes* Thus, to find the value of 'Q76 £ . 
by inspection : — 

*6 tenths of a pound •« -* * = f 6 shillings. 

H)5 hundredths of a pound - - =1 shilling. 

H)26 thousandths, abating 1, = 25 farthings = s. Gj^d. 

*876ofapound - - - , - =17s. fi^d. 

Ans. 
ISXAMPIiES FOB, PRACTIC£. 

1. Find, by inspection, the decimal expressions of 9 s. 7 d., 
and 12 s< Of d. Ans. ^479 iS., and '603iS. 

2. Find, by inspection, the value of *623ifi., and '694iS. 

Ans. 10 s. 5^ d., and 13 s. lOj^ d. 

3. Reduce to decimals, by Inspection, the following sums, 
and find their amount, viz. : 15 s. 3 d. ; 8 s. 11 j- d. ; 10 s. 
6^ d. ; Is. Sj^ d. ; i d., and 2^ d. Amount^ £ 1^833. 

4. Find the value of '47 £ . 

Note. When 'the decimal has but two figures, after taking 
out the shillings, the remainder, to be reduced to tJumsandths^ 
will require a cipher to be annexed to the right hand, or 
supposed to be so. ms^ 9 %. ^\<\» 
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& Value the following decimals, by inspection, and find 
their amount, viz.: ^785 £.; '357 iS.; '916 iS.; '74iS.{ 
^£. ; <25 £.; '09 iS. ; and '008 £. Aits. Z£. 128. 11 d 
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QUESTIONS. 

1. What are decimal fractions ? 2. Whence is the term 
derived? 3* How do decimal differ from common frac* 
tlons? 4. How are decimal fractions written? 5. How 
can the proper denominator to a decimal fraction be known, 
if it be not depressed ? 6. How is the value of ©very figure 
determined ? 7. What does the first figure on tbe right 

hand of the decimal point signify ? the second figure ? 

third figure ? fourth figure ? 8. How do ciphers^ 

placed at the right hand of decimals, affect their value ? 

9. Placed at the left hand, how do they affect their value ? 

10. How are decimals read? 11. How are decimal frac- 
tions, having different denominators, reduced to a common 
denominator? 12. What is a mixed number? 13. How 
may any whole number be reduced to decimal parts ? 14. 
How can any mixed number be read together, and the 
whole expressed in the form of a common fraction ? 15. 
What is observed respecting the denominations in federal 
money ? 16. What is the rule for addition and subtraction 
of decimals, particularly as respects placing the decimal 

point in the results ? ■ multiplication ? division ? 

17. How is a common or vulgar fraction reduced to a deci- 
mal ? 18. What is the rule for reducing a compound num- 
ber to a decimal of the highest denomination contained in 
it ? 19. What is the rule for finding the value of any given 
decimal of a higher denomination in terms of a lower? 
20. What is the rule for reducing shillings, pence and far^ 
things to tlie decimal of a pound, by inspection 1 21. What 
is the reasoning in relation to this rule ? 22. How may the 
three first figurss of any decimal of a pound be reduced to 
shillings, pence and fttrthings, by inspection ? 
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EXERCISES. 

1. A merchant had aeveral remnants of cloth, measoring 
is fbllows, viz. : 

7f yds. ] How many yaids in the whole, and what wonid 
6 1 the whole come to at $ 3^67 per yard ? 

1 1 

9* 

8i 

«A 



Note. Reduce the common fractions to deci- 
mals. Do the same wherever they occur in the 
examples which follow. 

Am. 36^475 yards. $ 133^863 +, cost 

2. From a piece of cloth, containing 36| yds., a merchant 
sold, at one time, 7^ yds., and, at another time, 12 1 yds. ; 
how much of the cloth had he left ? Ana. 16^7 yds. 

3. A farmer hought 7 yards of broadcloth for 8-^ iB ., a 
barrel of flour for 2-^ iS ., a cask of lime for If £ ., and 7 lbs. 
of rice for ^ iS . ; he paid 1 ton of hay at 3^ iS ., 1 cow 
at 6^ £ ., and the balance in pork at ^ iS . per lb. ; how 
many were the pounds of pork ? 

. Note. In reducing the common fractions in this example, 
it will be sufficiently exact if the decimal be extended to 
three places. Ans. lOSf^ lb. 

4. At 12^ cents per Ih., what will 37} lbs. of butter cost? 

Ans. $4^718}. 

5. At $ 17^37 per ton for hay, what will llf tons cost? 

Ana. $201'92|. 

6. The above example reveraed. At $ 201^92^ for 1 If tons 
of hay, what is that per ton ? Ana. $ 17^37. 

7. If ^45 of a ton of hay cost $ 9, what is that per ton ? 
Omau!t1^ 65. Ma. $20. 

8. At '4 of a dollar a gallon, what will ^25 of a gallon 
of molasses cost ? Asia. $^1. 

9. At $ 9 per cwt, what will 7 cwt 3 qrs. 16 lbs. of sugar 
cost? 

Note. Reduce the 3 qrs. 16 lbs. to the decimal of a cwt, 
extending the decimal in this, and the examples which fol* 
low, to Jour places. Ans. 71*035-f-. 

10. At $ 69^875 for 5 cwt. 1 qr. 14 lbs. of raisins, what it 
that per cwt ? Ana. $ 13. 

IL What will 2300 lbs. of hay come to at 7 mills per lb. ? 

Ana. $1640. 
19« What will 765^ lbs. of coffee come to^ at 18 cents per 
Ik? AsiM. $13r79 
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IS. What will 12 gals. 3 qts. 1 pt. of gin cost, at 28 cent* 
per quart ? 

Note. Reduce the whole quantity to quarts and the deci* 
mal of a quart Ans. $ 14'42. 

14. Bought 16 yds. 2 qrs. 3 na. of broadcloth for $ 100425 ; 
what was that per yard ? ' Ans. $ 6. 

15. At $ 1^92 per bushel^ how much wheat may be 
bought for $ ^72 ? Ans. 1 peck 4 quarts. 

16. At $92^72 per ton, how much iron may be pur- 
chased for $60^268? ^ Ans. 13 cwt 

17: Bought 9 load of hay for $ 947, paying at the rate 
of $ 16 per ton ; what was Ute weight of the hay ? 

Ans. 11 cwt. 1 qr.23lbfli* 

IS. At $ 302^4 per tun, what will 1 hhd. 15 gals. 3 qts. 
of wine cost ? ' Ans. $ 94^50. 

19. The above reversed. At $94^50 for 1 hhd. 15 gals. 
3 qts. of wine, what is that per tun ? Ans. $ 302^4^ 

Note. The following examples reciprocally proye each 
other, excepting whjeu £ere are some fractional losses, as ex-> 
plained above, and even then the results will be sufficiently 
exact for all practical purposes. If, however, greater exacts 
ness be required, the decimals must be extended to a greater 
number of places. 



20. At' $ 1^80 for3i qts. of 
wine, what is that per gal. ? 

22. If f of a ton of pot- 
ashes cost $60^45, what is 
that per ton i 



21. At $2*21.5 per gal., 
what cost 3^ qts. ? 

23. At $ 96*72 per ton for 
pot-ashes, what will f of a tpa 
cost ? 



24. If *8 of a yard 
of doth cost^l^, 
what is that per 
)Brd? 

27. If 14 cwt of 
pot-ashes cost 19 jS . 
5 s., what is that 
per ton? 



25. If a yard of 
cloth cost $ 2*5, 
what will *8 of a 
yard cost ? 

28. If a ton of 
pot^ashes cost 21 B . 
10 s., what will 14 
cwt cost? 



26. At $2*5 per 
yard, how much 
cloth may be pur- 
chased for $ 2 ? 

29. At27£.10i^ 
a ton for pot-ashes, 
what quantity may 
be bought for 19 iS. 

5 6.? 



Natt. After the same manner let the pupil reverse and 
prove the following examples : 
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SO. At $ 18^50 per ton, how much haj may be boiq|it 
for $ 12*026 ? ,/: 

81. What will 3 qrs. 2 na. of broadcloth cost, at $6 per 
yard? 

82. At $ 22'10 for transportation of 66 cwt 46 miles, what 
is that per ton ? ^ 

33. Bought a silver cup, weighing 9 oz. 4 pwt. 16 grs. for 
8 iS. 2 s. 3 d. 3f q. ; what was that per ounce ? 

34. Bought 9 chests of tea, each weighing 3 cwt 2 qrs. 21 
lbs. at 4 iS . 9 s. per cwt. ; what came they to ? 

36. If 6 acres 1 rood produce 26 quarters 2 bushels of 
wheat, how many acres 'will be required to produce 47 
quarters 4 bushels ? A quartet is 6 bushels. 

Note^ The above example will require two operationsi 
for which consult IT 65, ex. 1. 

36. A lady purchased a gold ring, giving at the rate of 
$20 per ounce; she paid for the ring $1*26; how much 
did it weigh ? 



: > I) I 
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IT 78. Previous to the act of Congress in 1786 establish- 
ing federal money, all calculations in money, throughout the 
United States, were made in pounds, shillings, pence and 
farthings, the same as in England. But these denominations^ 
Although the seme in name^ were different in value in di^ 
ferent countries. 

Thus, 1 dollar is reckoned in 
England, 4 s. 6 d., called English^ or iterUng mooef. 

C anada and > ^ ^ ^ ^j^ ^^^^^^^ currency. 
Nova Scotia, ) ' 

The 



he New Eng- "I 
land States, I 
irginia, f^^'j 



Virginia, }^^'i called New England cunre&ey. 

Kentucky, and 
Tennessee, ' 

New York, 

Ohio, and } 8 b., called Nmo York eumaef • 

N. Carolina, 
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1 dollar 18 reckoned in 
New Jersey, 1 

DeUwaSrSd W-. 6d, cdIedP««»,Zra««cniTency. 
Maryland, J 

GeSS?* "*** j 4 8. 8 d., caUed Georgia currency. 

1. Reduce 6iS. 11 s. 6^d« to federal money. 

Note. To reduce pounds^ shillings^ pence and farthingB, 
in either of the above-named currencies, to federal money, — 
First, reduce the shillings, pence and farthings (if any be 
contained in the given sum) to the decimal of a pound by t»> 
qfectUmj as already taught, TT 76. 

6iB. iis.6id. = -eewe. 

English money. — -Now, supposing the above sum to be 
ifinglish money, — 1 ;£ . is 20 s. = 240 pence, in all the above 
currencies* 1 dollar, in English money, is reckoned 4 s. 6 d» 
= 54 pence, that is, rf^ =z ^ of 1 pound. Now, as many 
times as -J^y the fraction which 1 dollar is of 1 pound, IaP^ 
Ibh money, is contained in £ 6^576, so many dollars, it is 
evident, there must be ; that is, — To reduce English to federat 
ftOTMy, — Divide the given sum by ^, the quotient will be 
fedenJ money. 

iB 6 we English money. ^o^^- It will be 

40 recollected, to di- 

. vide by a fraction, 

0)263^040 we multiply by the 

29'226* fed«.l m<«ey, An^. dS A?i'rod'SS 

hy ihe numerator. 

Canada cuRRENCf . — Supposing the above sum to l^e Can** 
da currency^ — 1 dollar, in this currency, is 5 s. r=: 60 pence^ 
that is, ^fy = {^ of 1 pound. Therefore, — To reduce Canch 
da cwrency to federal money ^ — Divide the given sum by ^, and 
the quotient will be federal money j or, which is the 
tbiDg^— Multiply the given sum by 4. 

i$6W6 Canada currency. 
4 

4 27^304 federal money^ Answer* 
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New England currency. — 1 dollar, in this cuireocy, is 
6 8. = 72 pence, that is, ^^ =: ^, or ^3 of a pound. There* 
fore, — To reduce New England currency to federal moneys — ^D^ 
vide the given sum by '3. 

'*3) £ . 6«576 New England currency. 

$21^92 federal money. Answer, 

New York currency. — 1 dollar, in this currency, is 8 s. = 
06 pence, that is, ^^ = "^, or *4 of a pound. Therefore, 
— To reduce New York currency to federal money ^ — ^Divide the 
given sum by ^4. 

*4)ig.6W6 New York currency. 

$ 16^44 federal money, Ansujer, 

Pennsylvania citrrency.-— 1 dollar, in this currency, is Ts* 
6 d. = 90 pence, that is, ^^ = f of a pound. Therefore, — 
To reduce Pennsylvania currency to federal money ^ — Divide by 
f ,'that is, multiply the given smn by 8, and divide the pro- 
duct by 3. 

j6 . 6^576 Pennsylvania currency. 
8 



3)52*608 

$ 17*536 federal money. Answer. 

Georgia currency. — 1 dollar, Georgia currency, is 4 & 
8 d. == 56 pence, that is, ^^ = ^ of a pound. Therefore, — 
To reduce Georgia currency to federal money ^ — Divide by -^ 
that is, multiply the given sum by 30, and divide the pro- 
duct by 7. 

£ . 6*576 Georgia currency. 
30 



7)197'280 



$ 28'182f federal money, An^noer. 

From the foregoing examples, we derive the following 
general Rule : — To reduce English money , and the currencies 
of Canada and the several States, to federal money, — ^First, re- 
duce the shillings, &c., if any in the given sum, to the deci- 
DQial of a pound ; this being done, divide the given sum bj 
«ach fractional part as 1 dollar, in the given currency, ui 
ft fractional part of 1 pound. 



Ajitwen. 
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ISXAMPIiES FOB PBACTICB. 

2. Reduce 125 jS ., in each of the before named currende% 
to federal monej. 

^125iS. English money, is $555^555^ 

125iS . Canada currency, ... $ 500. 

125^ . New England currency, ... $ 416<666|. 

125ie. New York $312'50. 

125iS. Pennsylv^a $333^333^. 

^125iB. Georgia $535"i^l4f 

3. Reduce 1 s. 6 d., in the several currencies, to federal 
money. 

Asuwen. 1 s. 6 d. = WB£ . English money, is $ ^333^ ; 
Canada currency, it is $ '30 ; New England currency, it it 
$'25; New York currency, it is $'187j-; Pennsylvania 
currency, it is $ '20 ; Georgia currency, it is $ '321f . 

4. Reduce 75 £, 15 s., in the several currencies, to federal 
money. 

5. Reduce 18 iS.Os. Sfd., in the several currencies, to 
federal money. 

6. Reduce 4j- d., in the several currencies, to federal 
money. 

7. Reduce 36 £. 3s. 7^ d., in the several currencies^ to 
federal money. 

IT 79. To reduce federal money to any of the before nameJ 
ewrenciesj reverse the process in the foregoing operations ; 
that is, — Multiply the given sum in federcd money by such 
fractional part as 1 dollar, in that currency to which you 
would reduce it, is of 1 pound. The product will be the 
answer in pounds and decimals of a pound, which must be 
reduced to shillings, pence and farthings, by inspection^ tm 
already taught^ IT 77, 

EXAMPLES FOR PRACTICE. 

1. Reduce $ 118'25 to the several before named cur* 
lencies. £. s, d. 

English money, is 26 12 l^ 

Canada currency, ... 29 11 3. 
N. England currency, ... 35 9 &» 

N. York 47 6 0. 

Pennsylvania 44 6 10^ 

^Georgia ........... ... 27 11 9|» 



Amwer. 
$ 11845, changed to 
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1. Change $250 to the several currencies. 
Z.. Change 56 cents to the several currencies. 
4. Change $4642j. to the several correneies. 



IT 80s It may sometimes be required to reduce one cm^ 
tencj to the par, or equality of another currency. 

1. Reduce Z5£. 6 s. 8 d., English money, to N. England 
. enrrency. , 

$ 1 is 4 s. 8 d. .=!= 54 d. English money, $ 1 is 6 s. =: 
T2 d. JV. England currency ; that is, the value of any number 
of pounds, shillings, pence, &c., English money, is {} =r f 
of the same in N. England currency ; consequenUy, — To re* 
duce English money to N. England currency^ — Multiply by i^ 
«r, which is the same, increase it by ^ part of itself. Thus^ 

£, s, d. g. 
d ) 35 6 8 English money, is 
If 15 6 2 

47 2 2 2 New England currency, Answer. 

Hence we have this general Rule for finding a muUipUer 
Id reduce any currency to the par of another : — 

Make $ 1 in pence, of the currency to be reduced^ the de^ 
mombiator of a fraction, over which write $ 1 in pence^ of 
the currency to which it is to be reduced, for a numerator. 
This fraction may then be reduced to its lowest terms bo- 
fore multiplying. 

On the same principles, let the pupil form for himself mtiM- 
plierSj by which 

To reduce English money to Canada, N. York, Pennsylva- 
nia, and Georgia currencies. 

^ Canada currency to English, N. England, N. 

York, Pennsylvania, and Georgia currencies. 
••• #••••«..•. N. England currency to Canada, N. York, Penn« 
^ sylvania, and Georgia currencies. 

r«.« ••••• N. York currency to English, Canada, N. Eng^ 

land, Pennsylvania, and Georgia currencies. 

jmi, ^c;m«».»« Pennsylvania currency to English, Canada, N« 

^i England, N. York, and Georgia currencies. 

Georgia currency to English, Canada, N. Eng^ 

land| N. York, and Pennsylvania currencit^ 



V 
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Jlatet of toUdk the /Mowing foreign coins are eatimaied ai the 
CkttUm Homee of the United Statee. 

Livre of France, $ *18i». 

Franc do. ---' ^ 48|^ 

Silver Rouble of Russia, -------- ^ '75, 

Florin or Guilder of the United Netherlands, - $ ^40« 

Mark Banco of Hamburg, ------- ^ (33^ 

Real of Plate of Spain, $ ho. 

Real of Vellon of do. $ ^06. 

Milrea of Portugal, --------- $1*24. 

Tal^ of China, ---' -' $V4S. 

Pagoda of India, ---------- ^ i«84. 

Rupee of Bengal, ---------- ^ «50. 

'^ -. 

2. Reduce 8764 livres to federal money. 

3. Reduce 10,000 francs to federal money. 

4. Reduce 250,000 florins to federal money. 
6, In $ 1000, how many francs ? 



IT 81. Interest is an allowance made by a debtor to a 
creditor for the use of money. It is computed at a certain 
number of dollars for the use of each hundred dollars, or so'- 
many pounds for each hundred pounds^ &c. one year, and 
in the same proportion for a greater or less sum, or for a 
longer or shorter time. 

The number of dollars so paid for the use of a hundred 
dollars, one year, is called the rate per cent, or per centuAi ; 
the words per cent, or per centum signifying by the hundred. 

The highest rate allowed by law in the New England 
States, is 6 per cent.j* that is, 6 dollars for a 100 dollars, 6 
cents for a 100 cents, 6 pounds for a 100, &c. ; ifi other 
words, Y^TT ^f ^^^ ^^ ^^ ^ ^^'^ ^ J9a2(2 for the use of it one 
ffewr. This is called legal interest^ and will here be unde^> 

stood when no other rate is mentioned. 

0. 

• In the State of New York, 7 per cent ii the legal interwt; in ISjog] ^ ^^ 
«|«i inCersfi it 6 per cent "|^ 
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Let OS fimpote the sum lent, or due, to be # L ne 
100th part of $ 1, or y}^ of a dollar, ia 1 cent, and ^fv ^^ 
dollar, the legal interest, is 6 cents, which, written as a d^ 
eimal fraction, is expressed thus, ------ HM. 

So of any other rate per cent 

1 per cent, expressed as a common fraction, is 
yijf'j decimally, ---- <01. 

j per cent is a half of 1 per cent, that is, - - H)OSL 

^ per cent, is a fourth of 1 per cent., that b, - - ^0036. 

f per cent is 3 times i per cent, that is, - - - '0076. 

Note. The rate per cent is a decimal carried to fioo 
placesj that is, to hundredths; all decimal expressions lower 
than hundredths are parts of 1 per cent | per cent, for in* 
stance, is '625 of 1 per cent, that is, '00625. 

Write 2^ per cent as a decimal fraction. 

2 per cent is '02, and j- per cent is '005. Ane. Hf25, 
Write 4 per cent, as a decimal fraction. — 4^ per 

cent ■'■ 4J per cent — 5 per cent ■ 7^ per 

cent. 8 per cent — — 8J per cent ■ ■ ■ 9 per 

cent 9^ per cent 10 per cent (10 per cent 

18 1^^; decimally, *10.) 10 J- per cent 11 per 

cent ' 12^ per cent < 15 per cent 

1. If the interest on $ 1, for 1 year, he 6 cents, what will 
be the interest on $ 17 for the same time ? 

It will be 17 times 6 cents, or 6 times 17, which is the 
tame thing : — 

$17 
'06 



1'02 Answer; that is, 1 dollar and 2 cents* 

To find the interest on any sum for 1 year, it is evident 
w4need only to multiply it by the rate per cent, written as a 
^ctmoZ fraction. The product, observing to place the point 
as directed in multiplication of decimal fractions, will be the 
interest required. 

Note. Principal is the money due, for which Jnterest is 
pttidf Amount is the principal and interest added together. 

O 
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5. What will be the interest of $ 324 5, 1 year, at 4j^ per 
eeot? 

$ 32*16 /winc^. xherc being five de- 

^0^5 rate per cent. cimal places in the mul- 

\^Q^^ tiplicand and multiplier, 

12860 fiv? ^p^^\ ^"^* ^^ 
pointed off for decimals 

Am, $1^44675 from the product, which 

gives tlie answer, — 1 

dollar, 44 cents, 6 mills, and i"^^ of a mill. Parts of a mill are 

not generally regarded ; hence, $ 1^446 is sufficiently exact 

for the answer. 

3. What will be the interest of $ 11^04 for 1 year, at 3 

per cent? tit 6 J per cent. ? at 6 per cent. ? — ^ 

at 7J per cent ? at 8J per cent ? at 9f per cent ? 

— at 10 per cent ? at 10 J per cent. ? — ^ at 11 

percent? at 11 J per cent? at 12 per cent? 

'^ ■' ^it 12 J per cent. ? 

4. A tax on a certain town is $ 162748, on which the 
collector is to receive 2^ per cent for collectipg ; what will 
he receive for collecting the whole tax at that rate ? 

Am. $40«679. 

Note. In the same way are calculated commission, in- 
surance, buying and selling stocks, loss and gain, or any 
thing else rated at so much per cent without respect to time. 

6. What must a man, paying $ 0'37^ on a dollar, pay on 
a debt of $ 132^25 ? Ans, $49*693. 

6. A merchant, having purchased goods to'the amount of 
$680, sold them- so as to gain 12 j- percent, that is, 12^ 
cents on each 100 cents, and in the same proportion for a 
greater or less sum ; what was his whole gain, and what waa 
the whole amount for which he sold the goods ? 

Ans. His whole gain was $ 72^50 ; whole amount 
$652^50. 

7. A merchant bought a quantity of goods for $ 763*37J; 
how much must he sell them for to gain 16 per cent ? 

Am. $ 877*881. 

>' ^ M» CoiMiasioN is an allowance of so much per cent 
•Id a person called a correspondenty factory or broker^ fora»» 
iMng merchants uid others in purchasing and selling goods* 



T82* DfTERXBI. .159 

8. My correspondent sends me word that he has pur- 
chased goods to the value of $ 1286, on my account; what 
will his commission come to at 2^ per cent ? Ans. $ 32^16. 

9. What must I allow my correspondent for selling goods 
to the amount of $ 2317^46, at a commission of 3^ per cent ? 

Am. $75*317. 



Insurance is an exemption from hazard, obtained by the 
payment of a certain sum, which is generally so much per 
cent, on the estimated value of the property insured. 

Premium is the sum paid by the insured for the insurance. 

Policy is the name given to the instrument or writing, 
by which the contract of indemnity is effected between t^ 
insurer and iiisured. 

10. What will be the premium for insuring a ship and 
cargo from Boston to Amsterdam, valued at $ 37800, at 4^ 
per cent. ? Ans, $ 1701. 

11. What will be the annual premium for insuraace on a 
house against loss from fire, valued at $ 3500, at f pei* cent. ? 

By removing the separatrix 2 figures towards the left, it is 
evident, the sum itself may be made to express the premium 
at 1 per cent, of which the given rate parts may be taken ; 
thus, 1 per cent on $^3500 is $35*00, and | of $35*00 is 
$ 26*25, Answer. 

12. What will be the premium for insurance on a ship and 

cargo valued at $25156*86, at ^ per cent ? at f per 

cent. ? at J per cent. ? at f per cent ? — — at f 

per cent ? Ans. At ^ per cent the premium is $ 157*23. 



Stock is a general name for the capital of any trading 
company or corporation, or of a fund established by govern- 
ment ' 

The value of stock is variable. When 100 dollars of 
stock sells for 100 dollars in moneyy the stock is said to be at 
par J which is a Latin word signifying eqwd ;^ when for mortj 
it is said to be above par ; when, for less^ it is said to be fte- 
bw par. 

13. What is the value of $ 7664 of stock, at 112^ pet 
cent ? that is, when 1 dollar of stock sells for 1 dollar 12^ 
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cenU in mmiey^ wUdi is 12^^ per cent, above par, or 12j|>:per 
cent odponce^ &b it is sometimes called. Ans, $ 8509^5^ 

14. What is the value of $ 3700 of bank stock, at 95^ 
per cent, that is, 4^ per cent below par ? Ans. $ 3533^50l 

15« What is. the viJue of $ 120 of stock, at 92 j- per cent ? 

at 86^ per cent ? at 67} per cent ? at 104^ 

per cent ? at 108J per cent ? at 115 per cent / 

at 37j> per cent advance ? 



Loss AND Gain. 16. Bought a hogshead of molasses for 
$ 60 ; for how much must I sell it to gain 20 per cent. ? 

Ans. $72. 

17. Bought broadcloth at $ 2'60 per yard ; but, it-being 
damaged, I am willing to sell it so as to lose 12 per cent ; 
how much will it be per yard ? Ans. $ 2'20. 

18. Bougbt calico at 20 cents per yard ; how must I sell it 

to gain 5 per c^nt ? 10 per cent ? 15 per cent ? 

to lose 20 per cent. ? Ans. to the lasty 16 cents per yard 

^ 83. We have seen how interest is cast on any sum of 
money, when the time is wie year ; but it is frequently ne- 
cessary to cast interest for months and days. 

Now, the interest on $ 1 for 1 year, at 6 per cent, beiiog. 
*06, is 

*01 cent for 2 months, 
*0p5 mills (or ^ a cent) for 1 month of 30 days, (for So we 

/ . " reckon a month in casting interest,) and 
K>dl mill for every 6 days ; 6 being contained 5 times in 30. 

Hence, it is very easy to find by inspection^ that is, to cast 
in the mind, the interest on 1 dollar, at 6 per cent, for an^ 
given time. The cents, it is evident, will be equal to haif the 

Seatest even number of the months ; the miUs will be 5 for 
c odd month, if there be one, and 1 for every time 6 is 
contained in the given number of the days. 

Suppose the interest of $ 1, at & per cent., be required for 
9 months, and 18 days. The greatest even number of the 
months is 8 half of which will be the cents, ^04 ; the millS| 
reckoning 5 for the odd month, and 3 for the 18 (3 tim^s 6 
= 18> (kys, will be *008, which, united with the cen^ 
(^048,) give 4 cents 8 mills for the interest of $1 for 9 
ths and 18 deys. 
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1. What ivill be the interest on $ 1 for 5 months 6 days? 
6 months 12 days ? ■ 7 months ? 8 monthf 



24 days? 9 months 12 days ? '- 10 months? 

11 months 6 days? 12 months 18 days? —I* 

months 6 days ? — — 16 monUia^ 




Odd days. 2» What is the interest of $ 1 for 13 monthf 

16 days ? 

The cents will be 6, and the mills 5, for the odd month, 
and 2 for 2 times 6 = 12 days, and there is a remainder of 
4 days, the interest for which \yill be such part of 1 mill as 4 
days is part of 6 days, that is, f z= § of a mill. Ans. '06 7§. 

3. What will be the interest of $ 1 for 1 month 8 days? 

2 months 7 days ? 3 months 15 days ? 4 

months 22 days ? 5 months 11 day-S ? 6 months 

17 days ? 7 months 3 days ? 8 months 11 days? 

9 months 2 days ? 10 months 15 days ? -— — 

11 months 4 days ? 12 months 3 days ? 

Note. If there is no odd monthf and the number of days b^ 
less than 6, so thai there are no mills^ it is evident, a cipher must 
be put in the place of mills ; thus, in the last example, — 12 
months 3 days, — ^the cents will be '06, the mills 0, the 3 
days i a mill. Ans. '060^ 

4. What will be the interest of $ 1 for 2 months 1 d^^ ? 

4 months 2 days ? 6 months 3 days ? — — . 8 

months 4 days ? 10 months 5 days ? for 3 days ? 

for 1 day? for 2 days? for 4 days? 

— for 5 days ? 

6. What is the interest of $ 5643 for 8 months 6 days ? 
The interest of $ 1, for the given time, is '040f ; therefore, 

i ) and i)$ 5643 principal. 

'040f interest of $ 1 for the given time^ 

224520 interest for 8 months. 
2806 interest for 3 days. 
1871 interest for 2 days. 



2*29197, Ans. $2'291. 

$ days = 3 days -}- 2 days. As the multiplicand i^ taken 
m every 6 days, for 3 days take ^^ for 2 days take |i| 
O* 
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ot the mnltiplicand. ^ -f~ i = i* ^^ ^^> ^ ^^ ^^ ^7* 
be 4 = 2d^g + 2 days, take ^ of the mdtiplicand /loictf / 
for 1 day, jfe ^ 

Note^ JKthe sum on which interest is to be cast be U$$ 
than $ jK%e interest, for any number of days less than 6, 
will heSi^ tlian 1 cent ; consequently, in businessy if -the sum 
be less than $ 10, such days need not be regarded. 

From the illustrations now given, it is evident, — To find the 
mierest of any sum va^Jederal money ^ at 6 per cent.y it is only 
necessary to multiply Oie principal by the interest of $ 1 for 
the given time, Sound as above directed, and written as a 
decimal fraction, rememberinsto point off as many places 
for decimals in the product as there are decimal places hk 
both the factors counted together. 

bs:a])ipl.£s for practice. 

6. What is the interest of $ S7'19 for 1 year 3 months > 

Ans. $6<539. 

7. Interest of $ 1 16,08 for 1 1 mo. 19 days ? $ 6«751 . 
6. .....;..... of $ 200 for 8 mo. 4 days ? $ 8432. 

9. ........... of ^0«86 for 19 mo. ? $ '08. 

10. of $8«60 for 1 year 9 mo. 12 days ? $ '909. 

il of $675 for 1 mo. 21 days? $6'737. 

i2 » of $8673 for 10 days? $ 14^465. 

18 of $^'73 for 10 nio. ? • $ '036. 

14. ........... of $ 96 for 3 days ? \ Note. The inte- 

15 of $73'50for2days? ( rest of $ 1 for 6 day* 

16 of $ 180*75 for 5 days ? C being 1 mill, the dol- 

17 of $ 15000 for 1 day ? ) lars themselves ei^ 

press the interest in miUsfar six days, of which we may take 
jparts. 

Thti^, 6 ) 15000 milk, 



■A. 



2<500, that is, $ 2*50, Ans, to the last 

When the interest is required for a large number of years, 
it will be more convenient to find the interest for one year^ 
and multiply it by the number of years ; after which find 
tke interest for the months and days, if any^ as usual. 

la. What is the interest of $ 1000 for 120 years ? 

Ams. $79XJfO 
19. :WM is the interest of $ 520^04 for 30 years aikl 
^montiisf iln». #951^71. 



> 



^ 
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20. What is the interest on $400 for 10 years 3 months 
and 6 days ? Aus. $246^40. 

21. What is the interest of $220 for 6 years? for 

12 years ? 60 years ? Ans. to last^ $ 660, 

22. What is the amount of $ 86, at interest 7 years ? 

Ana, $12242. 

23. What is the interest of 36 jS . 9 s. 6^ d. for 1 year ? 
Reduce the shillings, pence, &c. to the decimal of a pound, 

by inspection, (IF 76;) then proceed in oil resp^ts as in 
federal money. Having found the interest, reverset^e ope- 
ration, and reduce the three first decimals to^iiHmgs, &c., 
by inspection. (IF T7.) 4msA^, 3 s. 9 d. 

24. Interest of 36 iS . 10 s. for 18 mo. 2/days ? Am, 3 £ . 
8 8. l^ d. Interest of 95 iS . for 9 mo. ?^ns. 4 iS . 5 s. 6 (L 

25. What is the amount of 18 ^iyi2 s. at interest 10 
months 3 days ? ^ 2bM. 19 iS . 10 s. 9j dL 

26. What is the amouiit-of 10l)S8,*for 8 years ? 

X^^ Ans. 148 £. 

27. What is the amount of 400 iS)^0 sri[bfa8 months ? 

' •^~ Ans. 436 & . Itr^. 10 d. 3 q. 

28. What is the amount olS^O jS . 8 s. at interest for 1 
year ? for 2 years 6 moiuhs>^ "" for 10 years ? 

Ans, to Jmt;-\Q2^k^ 12 s* ^i d. 

IT 84. 1. What is the interest of 36 dollars for 8 monthf^ 
at 4^ per cent ? 

Note, When the rate is any other than sir />ercenl., first 
find the interest at 6 per cent, then divide the interest so 
found by such part as the interest, at the rate reqmredj ex- 
ceeds or falls short of the interest at 6 per cent, and the 
quotient added to, or subtracted from the interest at 6 per 
cent, as the case may be, will give the interest at the ratp 
required. 

$36 

^04 4^ per cent is f of 6 per cent ; therefore, 

-7777 from the interest at 6 per cent subtract J ; 

cofi the remainder vrill be the interest at 4j> per 

_ cent 

^1*08 Ans. * 

f 2. Interest of $54^81 for 18 mo., at 5*per ct ? Am. $441. 

^ S k.^.. of $ 500 for 9 mo. 9 days, at 8 per ct ? $ 31^00 

. 4. ...-•«..•• of $ 6242 for 1 mo. 20 days^ at 4 per ct ? $ ^Zi$ . 
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^ Interest Qf|k85for 10 mo. 15days9fttl2^percent? 

Am. $9'295« 
6. What is the amount of $53 at 10 per et. for 7 mo. ? 

Ans. $56'091.. 

The Hme^ rate per cent, and amount ffweny to find the principaL 

IT 85. 1. What sum of money, put at interest at 6 per 
eeot, will amount to $61^02, in 1 year 4 months? 

The amount of $ 1, at the given rate and time, is $ 1^08 j 
hence, $61*02 -^ $1'0S = 56 '50, the principal required; 
that is, — Find the amount of $1 at the given rate and time, by 
which divide the^ven amount; the quotient will be the prifici* 
pal required. ' Ans. $ 56*50. 

2. What principal, at 8 per cent., in 1 year 6 months, will 
amount to $8542? Ans, $76. 

3. Wh^t principal, at 6 per cent, in 1 1 months 9 days^ 
will amount to $ 99*311 ? 

Note. The interest of $ 1, for the given time, is *056^ ; 
but, fti these cases, when there are odd days, instead of 
writing the parts of a mill as a common fraction, it will be 
more convenient to write them as a decimal^ thus, *0565 $ 
that is, extend the decimal to four places. Ans. $ 94. 

4. A factor receives $ 988 to lay out after deducting his 
commission of 4 per cent ; how much will remain to h% 
laid out ? 

It is evident, he ought not to receive commission on hit 
own money. This question, therefore, in principle, does not 
^differ from the preceding. 

Note. In questions like this, where no respect is had to 
limej (IT 81, ex. 4, note,) add the rate to $ 1. Ans. $950. 

5. A factor receives $ 1008 to lay out after deducting 
his commission of 5 per cent ; what does his commission 
amount to ? Ans. $ 4d» 




Discount. 6. Suppose I owe a man $ 397*50, to be paid 
in 1 year, without interest, and I wish to pay him now ; hoir 
much ought I to pay him when the usual rote is 6 per cent ?* 

I ought to pay him such a sum as, put at interest, would, 
in 1 year, amount to $397*50. Th6 question, thereforei 
does not differ from the preceding. ^n^. $ 375. 

Not^ An allowance made for the payment of auy som 



of money before it becomes due, as in the last ciample, ii 
called IHscotmL 

The sum which, put at interest, would, in the time and 
at the rate per cent, for which discount is to be made, amount 
to the given sum, or debt, is called the preserU worth. 

7. What is the present worth of $ 834, payable in 1 year 
7 months and 6 d^iys, discounting at the rate of 7 per cent ? 

Ans, $750. 

8. What is the discount on $321^63, due 4 years hence, 
discounting at the rate of 6 per cent. ? Ans, $ 62^26. 

9. How much ready money must be paid for a note of 
$ 18, due 15 months hence, discounting at the rate of 6 per 

cent.? Atis: $16'744. 

10. Sold goods for $ 650, payable one half in 4 months, 
and the other half in 8 months ; what must be discounted 

for present payment? Ans, $ 1®*/^^^^ 

11. What is the present worth of $66^20^ payable in 1 fJ^^ 

yefer 8 months, discounting at 6 per cent ? at 4^ per 

cent ? at 5 per cent ? at 7 per cent ? at ' 

7} per cent ? at 9 per cent. ? 

Mf* to the last, $ 48^869. 



The iime^ rate per eeiit.j and interest being given, to find the 

prijicipaL 

IT 80. 1. What sum of money, put at interest 16 months, 
will gain $ 10*50, at 6 per cent-? 

$ 1, at the given rate and time, will gain *08 ; hence, 

^.10'50-f- $*08= $131*25, the principal required; that 

is, — Find the interest of $1, cU the gicen rate and time, by 

which divide the given gain, or interest ; the quotient toill be the 

principal required, Ans. $ 131 '25. 

2. A man paid $ 4*52 interest, at tlie rate of 6 per cent 
at the end of 1 year 4 months ; what was the principal ? 

Ans. $56*50. 

3. A man received, for interest on a certain note, at the 
^d of 1 year, $ 20 ; what was the principal, allowing the 
rilte to have been 6 per cent ? Ans. $ 333^333^ 



V- 
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The prmc^Nil, intereaty and time being gwen^ to find the rait 

per cent. 

IT 87. 1. If I pay $3^78 interest, for the use of $36 
for 1 year and 6 months, what is that per cent ? 

The interest on $ 36, bX one per cent, the given time, is $ ^54; 
hence, $ 3'78 -j- $ *54 = *07, the rate required ; that is,-— 
Find the interest on the given sum, at 1 per cent, for the given 
timej by which divide the given interest ; the quotient miU be 
the r<fte at which interest was paid. Ans. 7 per cent 

2. If I pay $ 2^34 for the use of $ 468, 1 month, what is 
the rate per cent ? Ans. 6 per cent 

.3. At $ 46^80 for the use of $ 520, 2 years, what is that 
per cent ? Ans. 4j- per cent 



The prices at which goods are bought and sold being gioeny $o 
find the rate per cent, of gain or loss. 

IT 88. I. If I purchase wheat at $ I'lO per bushel, and 
sell it at $ l'37j- per bushel, what do I gain per cent ? 

This question does not differ, es&entially from those in the 
foregoing paragraph.- Subtracting the cost from~ the priea 
at sale, it is evident I gain 27 j- cents on a bi|shel, that is, 

^ of the first cost ^ = '25 per cent, the Answer. That is, 

— Make a common fraction, writing the gain or loss for the numeral' 
tory and the price at which the article was bought for the de- 
nominator ; then reduce it to a decinud. 

2. A merchant purchases goods to the amount of $550; 
what per cent, profit must he make to gain $ 66 ? 

Ans. 12 per cent 

8. What per cent, profit must he make on the saaM 

purchase to gain $38*50 ? to gain $24*75? — -*^ 

gain $ 2'75 ? 

Note. The last gain gives for a quotient *005, \vhich is ^ 
per cent The rate per cent, it must be recollected, (IT 8L; 4 
note,) is a decimal carried to two places, or hundredth$>; m\ 1 
decimal expressions lower than hundredths ore garfsof i\ 
per cent \ . ^ 

4. Bought a hogshead of rum, containing 114 
06 cents per gallon, and sold it again at $1*0( 
Ion; what was the whole gain, and whs^ Was th^ 
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5. A merchant bought a quantity of tea for $ 365, whichi 

Soving to have been damaged, he sold for $33245; what 
d he lose per cent. ? Ans, 9 per cent 

6. If I buy cloth at $ 2 per yard, and sell it for $ 2^ 
per yard, what should I gain in laying out $ 100 ? 

An$. $25. 

7. Bought indigo at $ 1^20 per lb., and sold the same at 
fiO cents per lb. ; what was lost per cent ? Ans. 25 per cent 

8. Bought 30 hogsheads of molasses, at $ 600 ; paid in 
duties $ 20'66 ; for freight, $ 40'78 ; for porterage, $ 6'05, 
and for insurance j $ 30*84 : if I sell them at $ 26 per hogs* 
head, how much shall I gain per cent ? ili». 11^5 per cent 



The principalj rate per cerU,^ and interest being gveeOj tafind 

ihe time. 



IT 89. 1. The interest on a note of $ 36, at 7 per cent, 
was $ 3*78 ; what was the time ? 

The interest on $ 36, 1 year, at 7 per cent, is $ 2*52 ; 
bence, $ 3'78 -^ $ 2'52 = 1*5 years, the time required ; that 
is, — Find ihe interest for 1 year on the principal gieenj at the 
given rcUe^ by which divide the given interest ; the quotient will 
be the time required^ in years and dechnal parts of a year ; the 
latter may then be reduced to months and days. 

Ans. 1 year 6 months, 

2. If $31*71 interest be paid on a note of $226*50, 
what was the time, the rate being 6 per cent i 

Ans, 2*33^ = 2 years 4 months. 

8^ On a note of $600, paid interest $ 20, oit 8 per cent; 
what was the time ? 

Ans, *416 -|- = 5 months so nearly as to be called 5, and 
'. would be exactly 5 but for the fraction lost. 

4. The interest on a note of $ 2 17*25, -at 4 per cent, was 
$ 28*242; what was the time ? ^ Ans, 3 years 3 months. 

Note, When the rate is 6 per cent, we may divide the 
kiterest by j- the principal, removing the separatrix tu^o 
^aces to the left, and the qaotunU'mm be the answer in 



\ 
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TV jEmf ffte tnferetf diie on nof e«, Sfc, when partial paignwntB 

haioe been made. 

IT 00. In Massachusetts the law provides, that paymehts 
shall he applied to keep down the interest, and that neither 
interest nor payment shall ever draw interest. Hence, if the 
payment at any time exceed the interest computed to the 
same time, that excess is taken from the principal ; but if 
the payment be less than the interest, the principal remains 
unaltered. Wherefore, we have this Rule : — Compute the 
interest to the first time when a payment was made, which, 
either alone, or together with the preceding payments, if 
any, exceeds the interest then due; add that interest to th^ 
principal, and from the sum subtract the payment, or th^ 
raul of the payments, made within the time for which the 
interest was computed,* and the remainder will be a new 
principal, with \thich proceed as with the first. 

1. For value received^ I promise to pay James Conant, or 
order^ one hundred sixteen dollars sixty-six cents and six mUhp 
with interest. May 1, 1822. 

$ 116,666. "^ Samuel Rood. 



On this note were the following endorsements : 

Pec. 25, 1822, received $ 16*666 ^ 

J«ly 10, 1823, $ 1'666» 

Sept 1, 1824, $ 5*000 

iimeU, 1826, $33*333 

April 15, 1826, $62*000^ 

What was due August 8, 1827 ? * Ans. $ 23*775. 



Note, In finding th« 
times for computing the 
interest, consult IT 40. 



The first principal on interest from May 1, 1822, $ 116^66 
Interest to Dec. 25, 1822, time of the first pay- 
ment, (7 months 24 days,) - - - 4*549 

Amount, $ 121*215 

Payment, t)ec. 25, exceeding interest then due, 16*666 

■ 

Remainder for a new principal, - - - 104^549 
Interest from Dec. 25, 1822, to June 14, 1825, 

(29 months 19 days,) - - > - 15^490 

Amount carried forward, $ 120*039 
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Amount brought forwird, fklSOHM 
Payment, July 10^ 1823, less than interest 
dien due, . . • . |( l<e66 

Vlayment, Sept 1, 1884, less than interest 

Ihen due, - . . . 5H)00 

Payment, June 14, 1825, exceeding in- 
terest then due, ... 33^333 

Remainder fqr a new principal, (June 14, 1825,) 80H)40 
Interest from June 14, 1825, to Ajail 15, 1826, 

(10 mpnths 1 day,) - *- - - 4^015 

Amount, $ 84^055 
Payment, April 15, 1825, exceeding interest then 

due, . .... . . . : 62*000 

Remainder for a new principal, (April 15, 1826,) $ 22^055 
Interest due Aug. 3, 1827, from April 15, 1826, 

(15 months 18 days,) - - . . 1(730 

Balance due Aug 3, 1827, - - $ 23^775 

2. For value recewedy Iprmnae to pay James Lowell, or 
order J eight hundred sixty^even doUara and thirty^hree cetd$ 
¥nth interesL Jan. 6. 1820. ^ 

$ 867^33. ' Hiram Simson. 

On this note were the following endorsements, viz. 

April 16, 1823, received $ 136^44. 
April 16, 1825, received $319. 
Jan. 1, 1826, received $518*68. 

What remained due July 11, 1827 ? Ana. $>21S^109. 



COMPOUND INTEREST. 



IT 01, A promises, to pay B $256 in 3 years, wkh in* 
terest annucJly ; hut at the end of 1 year, not finding it eon<- 
venient ta pay the interest, he consents to pay interest o^ 
the interest from that time, the same as on the principid* 

Note. Simple inierest is that which is atlowed for tbe 
pnneipal only; compound interest is that whidb is allowed 
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Ibr both prtnc^pcJ and tnlcretf , vrhea the latter if not paid at 
the time it becomes due* 

Compound interest is calculated by adding the interest to 
die principal at the end of each year, and making the amom$ 
ihe principal for the next succeeding year. 

1. What is the compound interest of $ 256 for 3 yeaiSp 
at 6 per cent f 

$ 256 given sum, or first principaL 
H)6 



15 

256^00 



^36 interest, ) ^^ ^^ ^^^^ together. 
*00 pnncipal, j ° 



271^36 amount, or principal for 2d year. 
*06 



16^2816 compound interest, 2d year, > added at- 
271^36 principal, do. > giethes. 

287^416 amount, or principal for 3d year. 
*06 



1 7^25846 compound interest, 3d year, ) added to- 
287'641 principal, do. ) gethea 

304^899 amount 

256 first principal subtracted. 

Ant. $ 48^899 compound interest for 3 years. 

2. At 6 per cent, what will be the compound interest, and 

what the amount, of $ 1 for 2 years ? what the amount 

for3year8? for 4 years? forS years? for 

6 years ? — for .7 years ? ■ for 8 years ? 

Ans. to the kat^ $ 1^593-f- 

It is plain that the amount of $ 2, for any given time, will 
be 2 times as much as the amount oi $\\ the amount of 
$ 3 will be 3 times as much, &c. * 

Hence, we may form the amounts of $ 1, for several yearSp 
Into a table of miUipLientot finding the amount of anfi 
for the same time. 



V»L 
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TABLB, 

_ the amount of $]l, or liS.y&c for any number ol 
jears^not exceeding 24, at the rates of 5 and 6 per cent 
compound interest 



f«Blf. 


5 per cent. 


1 


6 per cent. 


1 


Yean. 


1 


1'05 


1*06 


13 


2 


1<1026 


1*1236 


14 


3 


1*15762- 


-i 


1*19101 -1 


m. 


15 


4 


1*21550- 


. 


1*26247- 


- 


16 


5 


1*27628 - 


^ 


1*33822 - 


^ 


17 


6 


1*34009- 


-i 


1*41851 - 


- 


18 


7 


1*40710- 


. 


1*50363 - 


- 


19 


8 


1*47745- 


- 


1*69384- 


-. 


20 


9 


1*55132 - 


-. 


1*68947- 


- 


21 


10 


1*62889 - 


- 


1*79084- 


- 


22 


11 


1*71033 - 


- 


1*89829- 


- 


23 


12 


1*79585 - 


- 


2*01219- 


- 


24 



5 per cent. 
1*88564-- 
1*97993-- 
2*07892 - - 
2*18287-. 
2*29201-- 
2*40661-- 
2*62695 
2^65329-- 
2*78596 - - 
2*92526 - - 
3*07152-- 
3*22509 - - 



Speroeni. 
2*13292 -I- 
2*26090 - - 
2*39655 -I- 
2*54035 - - 
2*69277 - - 
2*85433 4- 
3*02559 - - 
3*20713-- 
3*39966 + 
3*60353 - - 
3'81974-- 
4*04893 - - 



Note 1. Four decimals in the above numbers will be suf- 
ficiently accurate for most operations. 

Note ^. When there are months and days, you may first 
find the amount for the years^ and on that amount cast the 
interest for the months and days ; this, added to the amount, 
will give the answer. 

3. What is the amount of $ 600*50 for 20 years, at 5 per 
cent, compound inter^jst ? at 6 per cent ? 

$ 1 at 5 per cent, by the table, is $2*65329 ; therefore, 
,2*65329 X 600*50= $ 1693*30 -f iliw. at5percent5 and 
3*20713 X 600*50 = $ 1925*881 + Atis. at 6 per cent 

4. What is the amount of $ 40*20 at 6 per cent com- 
pound interest, for 4 years r — for 10 years ? for 18 

years ? for 12 years ? — for 3 years and 4 months ? 

for 24 years, 6 months, and 18 days ? 

Ans. to loffiy $ 168*137. 
Note. Any sum at compound interest will double itself 
in 11 years, 10 months, and 22 day». 

From what has now been advanced we deduce the fol- 
lowing general 

I. To find the interest when the timeis I year^ or^ to find lt# 
raUper cent, on any sum of moneys mthotU respect to tms^ m 
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tk§ pi^emlum for tiutaxmce, cmmmrian^ &c», — ^Midtiply the 
principal, or given sum, by the rate per eent, written as a 
decimal fraction ; the product, rememDering to point off as 
many places for decimals as there are decimals in both the 
faiStors, i¥ill be the incerest, &c. required. 

II. When there are months and days ki the given timey to find 
the interest on any smn of money at 6 per cent.y — Multiply the 
principal by the interest on $ 1 for the given time, found by 
inspection, and the product, as before, will be the interest 
required. 

III. To find the interest on $ 1 at 6 per cent, j for amy given 
tmcj by inspiection, — It is only to consider, that the cents will 
be equal to half the greatest even number of the months ; 
and the nuUs will be 5 for the odd month, (if there be one,) 
and I for every 6 days. 

IV. If the swn given be in pounds, shillings^ pence and far' 
things, — ^Reduce the shillings, &c. to the decimal of a pound, 
by inspection, (^ 76 ;) then proceed in all respects as in 
federal money. Having found the interest, the decimal part, 
by reversing the operation, may be reduced back to shillings, 
pence and farthings. 

V. If the interest required be d!t any other rate than 6 per 
cent,, (if there be months, or months and aays, in the given ttme,) 
— ^First find the interest at 6 per cent. ; then divHe the in- 
terest so found by such part or parts, as the interest, at the 
rate requirp'l, exceeds or falls short of the interest at 6 per 
cent, and the quotient, or quotients, added to or subtracted 
from the interest at 6 per cent, as the case may require, will 
give the interest at the rate required. 

Note. The interest on any numbet of dollars, fbr 6 days, 
at 6 per cent, is readily found by cutting off the unit or right 
hand figure ; those at the left hand will show the interest in 
cents for 6 days. ^ ^ 

EXAMPI«ES FOR PRACTICE* . 

1. What is the interest of $ 1600 for 1 year and 3 months ? 

Ans. $120. 

2. What is the interest of $5^811, for 1 year II montiis? 

Ars. $'608. 

3. What is the interest of $ 2^29, for 1 month 19 days, 
at 3 per cent? Ans. $'009. 

4. What is the interest of $ 18, for 2 y^arif 14 days, at 7 
percent.^ Asis. $2'568. 



I 
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6. What is the interest of $17*68, for 11 months 
days? Ans. $1*054. 

6. What is the interest of $ 200 for 1 day ? 2 days > 

■■ ■ 3 days ? 4 days ? — 5 days ? 

Ans. for 5 days, $0466. 

7. What is the interest of half a mill fo^567 years ? 

Am. $0*017. 

8. What is the interest of $81, for 2 years 14 days, at i 

per cent. ? f per cent. ? f per cent. ? 2 per 

cent ? 3 per cent. ? ^ 4J per cent. ? — 5 per 

cent ? 6 per cent. ? 7 per cent. ? 7J per 

cent ? 8 per cent. ? 9 per cent ? 10 per 

cent ? 12 per cent ? 12J- per cent ? 

Ans. to last J $20*643. 

0. What is the interest of 9 cents for 45 years, 7 months, 

11 days ? Am. $0'245. 

10. A's note of $ 175 was given Dec, 6, 1798, on which 
was endorsed one year's interest ; what was there due Jan. 
1, 1803? 

Note. Consult ex. 16, Supplement to Subtraction of Com- 
pound Numbers. Ans, $ 207*22. 

11. B's note of $ 66*75 was given June 6, 1801, on inter- 
est after 90 days ; what was there due Feb, 9, 1802 ? 

Ans. $58*19, 

12. C'snote of $365*37 was given Dec. 3, 1797; June 
7, 1800, he paid $97*16; what was there due Sept 11, 
1800? Ans. $328*32. 

13. Supposing a note of $317*92, dated July 5, 1797, on 
which were endorsed the following payments, viz. Sept 13, 
1799, $208*04; March 10, 1800, $76; what was there 
due Jan. 1, 1801 ? Ans. $83*991. 



suTPXiEiiasxrr to xktxersst. 

QUESTIONS. 

1. What is interest ? 2. How is it computed ? 3. What 

is understood by rate per cent? 4. by principal? 

5. — —by amount? 6.^ by legal interest? 7. . ■■ 

by commission? 8. -^ insurance? 9. premium? 

10. — — policy? 11. stock? 12. What is, under- 
stood by stock being at par? 13. •—*— above ^^^ W 
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below par ? 15. The rate per cent il i ^edmal ear^ 



ried to how many places ? 16. What are decimal expre** 
• aions lower than hundredths ? 17. How is interest, (when 
the time is 1 year,) commission, insurance, or any thing else 
rated at so much per cent, without respect to time, found ? 
18. When the rate is 1 per cent, or less, how may the ope- 
ration be contracted? 19. How is the interest on $ 1, at 

6 per cent for any gi^en time, found by inspection f 20. 
How is interest cast, at 6 per cent., when there are months 
and days in the given time ? 21. When the given time is 
l€9s than '6 days, how is the interest most readily found ? 
22. If the sum given be in pounds, shillings, &c., how is in-> 
terest cast? 23. When the rate is any otfier than 6 per 
eeot, if there be months and days in the given time, how ii 
tJie interest found ? 24. What is the rule for casting interest 
on notes, &c when partial payments have been made, and 
what is the principle on which the rule is founded ? 25. 
How may the principal be found, the time, rate per cent,- 
and amount being given ? 26. What is understood by dw- 
comtl 27. by present toorthl 28. How is the prin- 
cipal foun<jl, the time, rate per cent, and interest being given ? 
29. How is the rate per cent, of gain or loss found, the 
prices at vt^hich goods are bought and sold being given ? 30; 
How is the rate per cent, found, the principal, interest, and 
time being given ? 31. How is the time found, the princi- 
pal, rate per cent, and interest being given ? 32. What is 

simple interest? 33. compound interest? 34. How 

is compound interest computed ? 

EXERCISES. 

1. What is the interest of $2'5S^1 for 1 year 10 days, at 

7 per cent ? , An$» $19*677. 

2. What is the interest of $486 for 1 year, 3 months, 19 
days, at 8 per'cent ? Ans. $ 50'652» 

3. D's note of $ 20347 was given Oct 6, 1808, on inter- 
e»Xefier three months; Jan. 6, 1809, he paid $50; what 
w«s there due May 2, 1811? Ans. $174^53. 

4. E's note of $870*06 was giveiwNov. 17, 1800, on in- 
terest after 90 days; Feb. 11, 1806, he paid $186'06; what 
waa there due Dec. 23, 1807 ? Ant. $ 1041 '68. 

5. What will -be the annual insurance, at f per cent, cai 
M iatwe vdned tkt $1600* An$. $I0» 
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6» What wiO be the insurance of a ship and cargo, vahied 

at $ 5643, at 1^ per cent. ? at f per cent ? -— » at -f^ 

per cent. ? at -JJ per cent ? at f per cent ? * 

Nate. Consult:ir 82, ex. 11. 

Ans. at f percent $42^92% 

7. A man having compromised with his creditors at 62^ 
cents on a dollar, what must he pay on a debt of $ 137^46 ? 

Ans. $85'9Mt 

8. What is the value of $ 800 United States Bank stock, 
at 112^ per cent ? Ana. $ 900. 

^. What is the value of $ 560^75 of stock, at 93 per cent ? 

Asis. $621*497 

10. What principal at 7 per cent, will, in 9 months 18 days, 
amount to $ 422*40 ? Ans. $ 400. 

11. What is the present worth of $426, payable in 4 
years and 12 days, discounting at the rate of 5 per cent. ? 

In large sums, to bring out the cents- correctly, it will 
sometimes be necessary to extend the decimal in the divisor 
to five places. Ans. $854*506. 

12. A merchant purchased goods for $250 ready money, 
and sold them again for $ 300, payable in 9 months 3 what 
did he gain, discounting at 6 per cent. ? Ans. $ 37*081. 

13. Sold goods for $3120, to be paid, one half in 3 
months, and the other half in 6 months ; what must be dis- 
counted for present payment ? Ans. 68*492. 

14. The interest on a certain note, for 1 year 9 months, 
was $ 49*875 ; what was the principal ? Ans. $ 475. 

15. What principal, at 5 per cent, in 16 months 24 days, 
will gain $ 35 ? Arts. $ 500. 

16. If I pay $15*60 interest for the use of $500,9 
months and 9 days, what is the rate per cent ? 

17. If I buy candles at $ *167 per lb., and sell them at 
20 cents, what shall I gain in laying out $ 100 ? 

Ansi $19*1^ 
13. Bought hats at 4 s. apiece, and sold them again at 4 a. 

9 d. ; what is the profit in laying out 100 i^ . ? 

Ans. 18 iS. 16s. 
19. Bought 37 gallons of brandy, at $1*10 per gallon, 

and sold it for $ 40 ; what was gained or lost per cent ? 
2(). At 4 s. 6 d. profit on 1 £.y how much is gained in lajring 

mxt 100 £ ., that is,, how much per cent ? Ans. 2^ £. 10 a. 

' 21. Bought clodiat $4*48 per yard; how must I «&\St^ 

to gain 12^ per cent f Asm. %^^^ 



ITt BQUATION^Or PATMEHTS. IT 91, M 



Bought a barrel (^ powder for 4 iS* ; for how much 
most it be sold to lose 10 per cent ? Ans. 3 £. 12 au 

/ 23. Bought cloth at 15 s. per yard, which not proving m> 
good as I expected, I am content to lose U7j- per cent ; how 
most I sell it per yard ? Ans. 12 s. 4j^ d» 

/ 24. Bought 50 gallons of brandy, at 92 cents per gallon, 
but by accident 10 gallons leaked out ; at what rate must I 
sell the remainder per gallon to gain upon the whole cost at 
the rate of 10 per cent ? Ans, $ 1^265 per galloik 

""^ 25. A merchant bought 10 tons of iron for $ 950 ; the 
freight and duties came to $ 145, and his own charges to 
$ 26 ; how must he sell it per lb. to gain 20 per cent by it f 

Ans, 6 cents pcsr Ibb 



iv> 



zsQUATzosr or pay: 

IF M. Equation of payments is the method of finding the 
mean time for the payment of several debts, due at dififerent 
times. 

1. In how many months will $ 1 gain as much as 5 dol- 
lars will gain in 6 months ? 

2. Iti how many months will $ 1 gain as much as $ 4.0 
will gain in 15 months ? Ans. 600: 

3. In how many months will the use of $ 5 be worth as 
much as the use of $ 1 for 40 months ? 

4. Borrowed of a friend $ 1 for 20 months ; afterwards 
lent my friend $ 4 ; how long ought he to keep it to become 
indemnified for the use of the $1? 

5. I have three notes against a man; one of $ 12, due in 
3 months; one of $9, due in 5 months,* and the other of 
$ 6, due in 10 months ; the man wishes to pay the whole at 
once; in what time ought he to pay it? 

$ 12 for 3 months is the same as $ 1 for 36 months, and 
$ 9 for 5 months is the same as $ 1 for 45 months, and 
$ 6 for 10 months is the same as $ 1 for 60 months. 

27 Til 

He might, therefore, have $1 141 months, and he maj 
keep 27 dollars ^ pait as long ; ^hat is, -^ = 5 monttti 
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Hence, To fend the mean Hme for several jN^^men^— Rule : 
— Multij^y each sum by its time of payment, and divide the 
•um of the products by the sum of the paymeniSf and th* 
quotient will be the answer. 

Note. This rule is founded on the supposition, that what 
is gained by keeping a debt a certain time after it is due, is 
the same as what is lost by paying it an equal time befrwe it 
is due ; but, in the first case, the gain is evidently equal to the 
interest on the debt for the given time, while, in the second 
case, the loss is only equal to the discount of the debt for that 
time, which is always less than the interest f therefore, the 
rule is not exactly true. The error, however, is so trifling, 
.in most questions that occur in business, as scarce to merit 
notice. 

6. A merchant has owing him $ 300, to be paid as fol- 
lows : $ 50 in 2 months, $ 100 in 5 months, and the rest in 
8 monUis ; and it is agreed to make one payment of the 
whole : in what time ought that payment to be ^ 

Ans. 6 months. 

7. A owes B $ 136, to be paid in 10 months ; $ 96, to be 
paid in 7 months ; and $ 260, to be paid in 4 months : what 
is the equated time for the payment of the whole ? 

Ans. 6 months, 7 days -f-. 

8. A owes B $ 600, of which $ 200 is to be paid at the 
present time, 200 in 4 months, and 200 in 8 months ; what 
is the equated time for the payment of the whole ? 

Ans. 4 months* 

9. A owes B $ 300, to be paid as follows : -^ in 3 months, 
^ ia 4 months, and the rest in 6 months : what is the equated 
time ? Ans. 4^ months. 



y RATIO; 

» OR . 

REKATzosr or 




Its miTto; on tHs RXLAtioN or KinnuBlul. IT dS» 

S. What part of 6 bushek is 12 bushels? 

Finding what part one number is of another is the samo 
m finding what is called the ratioj or relation of one number 
to another; thus, the question, What part of 5 bushels is 12 
bushels ? is the same as What is the ratio of 6 bushels to 12 
bushels ? The Answer is J^ = 2f . 

RadOj therefore, may be defined, the number of times ono 
number is contained in another ; or, the number of times ono 
quantity is contained in another quantity of the same kind. 

4. What part of 8 yards is 13 yards ? or, What is the ratio 
of 8 yards to 13 yards ? 

13 yards is -^ of 8 yards, expressing the division^acHonoJ^ 
If now we perform the division, we have for the ratio H; 
that is, 13 yards is 1 time 8 yards, and f of another time. 

We have seen, (IT 15, sigriy) that division may be expressed 
fracHdnaUy, So also the ratio of one number to another, or 
the part one number is of another, may be expressed fnu^ 
tionall} , to do which, make the number which is called tho 
partj whether it be the larger or the smaller number, the tn»- 
merator of a fraction, under which write the other number for 
a denominator, ^^lien the question is. What is the ratio, &<i« ?. 
the number last named is the part ; consequently it must bo 
made the numerator of the fraction, and the number fr$i 
named the denominator. 

5. What part of 12 dollars is 11 dollars ? or, 11 dollars ia 
what part of 12 dollars ? 11 is the number wKch expresses 
the part. To put this question in the other form, viz. What 
is the ralio^ &c. ? let that number, which expresses the part^ 
be the number la^t named ; thus, What is the ratio of 12 doH 
lars to 11 dollars? . Ms. \j^ 

6. What part of 1 iS . is 2 s. 6 d. ? or. What is the ratio of 
1 jS. to 2s. 6d. ? 

1 iS . = 240 pence, and 2 s. 6 d. = 30 pence ; heoee, 

fgf^ z=i j-, is the Answer, 

7. Whatpartof 13 s. 6d. is 1 B. lOs. ? or, What is the r*- 
tioof 13s.6d. tol £. 10s.? Ajm. ^ 

a What is the ratio of 3 to 6 ? of 6 to 3 ? of 

7tol9? of 19to7? of 15 to 90? ofOOto 

15 ? of 84 to 160 ? of 160 to 84 ? of 615 to 

1107? of 1107 to 615? Ans. to the Um^ ^ 
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IT M. . 1. If a piece of cloth, 4 yards long, cost 12 doUani 
what will he the cost of a piece of the same cloth 7 yarda 
long ? 

Had this piece contained twice the numher of yards of the 
first jpiece, it is evident the price would have been twice at 
much ; had it contained 3 times the namber of yards, the 
price would have been 3 times as much ; or had it contained 
enly half the number of yards, the price would have been 
only half as much; that is, the cost of 7 yards will be such 
part of 12 dollars as 7 yards is^part of 4 yards. 7 yards if 
loi4 yards ; consequently, the price of 7 yards must be }• of 
vie price of 4 yards, or j> of 12 dollars. } of 12 dollars^ that 
is, 12 X 1^ = ^ 3z: 21 dollars, Answer. 

2. If a horse travel 30 miles in 6 hours, how many milca 
will he travel in 11 hours, at that rate ? 

11 hours is -y^ of 6 hours, that is, 11 hours is 1 time 6 
hours, and f of another time ; consequently, he will travel, in 
1 1 hours, 1 time 30 miles, and f of another time, that is, the 
vatio between the distances will be equal to the ratio be- 
tween the times. 

^ of 30 miles, that is, 30 X V = ^ = ^^ ^^^^ ^ 
then, no error has been committed, 55 miles must be -y- of 
30 miles. This is actually the case ; for ^ = -^ 

Am. 55 miles. 

Quantities which have the same ratio between them are 
said to be proportional. Thus, these four quantities, 

boara. houra. miles, milet. 

6, 11, 30, 55, 

written in this order, being such, that the second contains 
the first as many times as the fourth contains the third, that 
is, the ratio between the third and fourth being equal to the 
ratio between the first and second, form what is called a pro- 
portion. 

It follows, therefore, that proportion U a combination of floe 
egwo/ ratios. Ratio exists between two nombers ; bnt pr^ 
ffiUon requires at least three. 
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To denote that there is a proportioii between the nnmben 
§9 11, 80, and 65, ti^ey are written ihiur:— 

6 : 11 : : 30 : 55 

which is read, 6 is to 11 as 30 is to 55 ; that is, 6 is the 
same part of 11, that 80 is of 55; or, 6 is contained in 11 as 
many times as 30 is contained in 55 ; or, lastly, the ratio or 
rdation of 11 to 6 is the same as that of 55 to 30. 

IT Ml. The first term of a ratio, or relation, is called Ae 
mdeeedent^ and the second tbe consequent. In a proportion 
tliere are two antecedents, and two consequents, viz. the an- 
tecedent of the first ratio, and that of the second ; the con- 
sequent of the first ratio, and that of the second. In thr 
proportion 6 : 11 : : 30 : 55, the antecedents are 6, 30 ; the. 
ooQtequents, 11, 55. 

The consequent, as we have already seen, is taken for tha 
numerator, and the antecedent for the denominator of the 
fiaction, which expresses the ratio or relation. Thus, the 
first ratio is -^, the second |^ = ■V' ' <^^ ^^^^ these two 
ratios are equal, we know, because the fractions are equal. 

The two fractions -^ and ^ being equal, it follows that, 
by reducing them to a common denominator, the numerator 
of the one will become equal to the numerator of the other, 
and, consequently, that 11 multiplied by 30 will give the 
same product as 55 muUiplied oy 6. This is actually the 
case; for 11 X 30 = 330, and 55 X 6 = 330. Hence it 
follows, — If Jfiwr numbers be in proportion^ the product of the 
first and lasty or of the two extremes^ is equal to the product of 
the second and thirdj or of the two means. 

Hence it will be easy, having three terms in a proportion 
civen, to find the fourth. Take the last example. Know- 
ing that the distances travelled are in proportion to the times 
or hours occupied in travelling, we write the proportion 
tbos: — 

houn. hosri. adlet. mllM^ 

6 : 11 : : 30 

Now, since the product of the extremes is equal to the 
product of the means, we multiply together the two means, 
11 and 30, which makes 330, and, dividing this product by 
the known extreme, 6, we obtain for the result 55, that is, 

' miles, which is the other extreme, or term, sought 
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8. At #54 for 9 barrels of flour, how many birrdt may 
be purchased for $ 186 ? 

In this question, the unknown quantity is (he number of 
barrels bought for $ 186, which ought to contain the 9 bar- 
rels as many times as $ 186 contains $ 54 ; we thus get the 
following proportion : 

*ft~. ^^ ^"S;^ ^^^ The product, 1674, 

^ • ^o^ • • » : ofthe two means, di- 

vided by 64, the 

54 ) 1674 ( 31 barreby the Answer. known extreme, gives 

162 .31 barreb for the 

other extreme, which 

^^ is the term sought, 

54 or Answer. 

Any three terms of a proportion being given, the operation 
by which we find the fourth is'called the Rule of Three. A 
just solution of the question will sometimes require, that the 
order of the terms of a proportion be changed. This may 
be done, provided the terms be so placed, that ttxe product 
of the extremes shall be equal to that of the means. 

4. If 3 men perform a certain piece of work in 10 days, 
how long will it take 6 men to do the same ? 

The number of days in which 6 men will do the work be- 
ing the term sought, the known term of the same kind, viz. 
10 days, is made the third term. The two remaining terms 
are 3 men and 6 men, the ratio x>f which is f • But the 
more* men there are employed in the work, the less time will 
be required to do it ; consequently, the days wiU be less in 

f— ■ ■ 1 - - - II ■ I L ----- — . .. ,^^___ , ^^ . ^ — ^^^ r— -■■__B^^_^ 

* The rule of three has sometimes been divided into direci and tmwf««, a dle- 
Snction which is totally useless. It may not however be amias to explam, in tMs 
place, in what this distinction consists. "^ 

The Rule of Three Direct is when mare requires tnoftf or Usa raqnfacs km, as 
In this example * — ^If 3 men dig a trench 48 feet long in a certain time, how many 
Aet will 12 men dig in the same tune ? Here it is obvious, that the tnorri man 
there are employee^ the more work will be done $ and therefore^ in this instanca^ 
more requires more. Again :-*-If 6 men dig 48 ieet in a given tune, bow much 
will 3 men dig in the same time ? Here less requires kts, for the /d« men then 
are employed, the leas work will be donew 

The jRule of Three .KtoerM is when more reguh^B Uu, or lem requires more, as 
in this example i — If 6 men dig a certain quantity of trench in 14 boun, how mai^ 
hours will it require IS men to di^ the same quantity f Here more reuiihEVB Itu; 
iiat is, 12 Bien Deing more than 6^ will require less time. Agiun :— If • men psi^ 
Ibrm a piece of work in 7 days, now loqg will 8 men be in performn^ the same 
work f Here less requires more ; fiv the nnm'ber of mei\, bei^g tet^^wSlraquhna 
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proportioii at the number of men is greater. There ia still & 
proportion in this casei but the order of the terms is innperted; 
for the number of men in the second set, being two times 
that in the first, will require only one half the tiyne. The 
first number of days, therefore, ought to contain the second 
as many times as the second number of men contains the 
first This order of the terms being the reverse of that as- 
signed to them in announcing the question, we say, that the 
number of men is in the iiwerse ratio of the number of days. 
With a view, therefore, to the just solution of the question, 
we reverse the order of the two first terms, (in doing which 
we invert the ratio,) and, instead of writing the proportion^ 
3 men : 6 men, (f ,) we write it, 6 men : 3 men, (f,) that is, 

men. man. days. days. 
V I o I \ lU • ••••• 

Note* We invert the ratio when we reverse the order 
of the tirms in the proportion, because then the antece- 
dent takes the place of the consequent, and the consequent 
that of the antecedent ; consequently, the terms of the frac- 
tion which express the ratio are inverted ; hence the ratio 
is inverted. Thus, the ratio expressed by f = 2, being inr 
verted, is | = ^. 

Having stated the proportion as above, we divide the pro* 
duct of the means, (10 X 3 ^= 30,) by ihe known extreme, 
ft, which gives 5, that is, 5 days, tor the other extreme, or 
term sought. Am. 5 days^ 

From the examples and illustrations now given we deduoe 
the following general 

RULE. 

Of the three given numbers, make that the third' tetoi^ 
which is of the same kind with the answer sought. Then 
consider, frcmi the nature of the question, wheSier the an- 
swer will be greater or less than this terra. If the answer is 
lo be greater, place die greater of the two remaining num- 
bers for the second term, and the less number for the first 
term ; but if it is to be less, place the lesd of the two re- 
maining numbers for the second tenui and Ihe greater for 
the first ; and, in either case, multiply &e second and third 
terms together, and divide the product by the first for Ae 
•nawer, which will always be of th^ same de^ooonaition at 
^He thinl tecm« 
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NofiB 1. If the first and second terms contun different de- 
nominations, they must both be reduced to the eame de- 
nomination ; and if the third term ^e a campotmd number, it 
either must be reduced to iniegers of the lowest dtnominatumf 
or the low denominations must be reduced to vl fraction of 
Ike highest deTumination contained in it 

Note 2. The same rule is applicable, whether the giyen 
^quantities be integral, fractional, or decimal. 

EXAMPLES FOR PRACTICE. 

5. If 6 horses consume 21 bushels of oats in 3 weeks, 
how many bushels will serve 20 horses the same time ? 

Am, 70 bushels. 

G. The above question reversed. If 20 horses consume 70 
bushels of oats in 3 weeks, how many bushels will serve 6 
horses the same time f Ans. 21 busbclM. 

7. If 365 men consume 75 barrels of provisions in 9 
months, how much will 5C0 men consume in the same time ? 

Ans. 1024^ barrels.^ 

8. If 500 men consume 102f| barrels of provisions in 9 
months, how much will 365 men consume in the same 
time ? Ans, 75 barrels. 

9. A goldsmith sold a tankard for 10 iS. 12 s., at the rate 
of 5 8. 4 d. per ounce ; I demand the weight of it. 

Ans, 39 oz. 15 pwt 

10. If the moon move 13® 10' 35" in 1 day, in what time 
does it perform one revolution? Ans: 27 days, 7^ h. 43 m. 

11. If a person, whose rent is $145, pay $ 12'63 parish 
tares, how much should a person pay, whose rent is $ 378 ? 

Ans. $32'925. 

12. If I buy 7 lbs. of sugar for 75 cents, how many poinds 
can I buy for $ 6 ? Ans. 66 lbs. 

13. If 2 lbs. of sugar cost 25 cents, what will 100 lbs. of 
eofiee cost, if 8 lbs. of sugar are worth 5 lbs. of coffee ? 

_ Ans. $20. 

14. If I give $6 for the use of $100 for 12 months, 
what must I give for the ^e of $ 357^82 the same time ? 

Ans. $21 '469. 

15. There is a cistern which has 4 pipes ; the first will 
ifiii it in 10 minutes, the second in 20 minutes^ the thvtd vc^ 
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40 nunutesy tnd the fourth in 80 mmutes ; in what 
all four, ninning together, fill it ? 

tV + A + A + A = i* cistehi in 1 minute. 

Ans, 5^ minutes. 

16. If a family of 10 persons spend 3 bushels of malt in 
a month, how many bushels will serve them when there are 
SO in the family ? Ans. 9 bushela 

Note. The rule of proportion, although of frequent use, 
is not of indispensable necessity ; for all questions under it 
may bisisolved on general principles, without the formality 
of a propor^on ; that is, by analysis^ as already shown, IF 65, 
ex. 1. Thus, in the above example, — If 10 persons spend 
3 bushels, 1 person, in the same time, would spend ^^ of S 
bushels, tiiat is, -^ of a bushel ; and 30 persons would spend 
30 times as much, that is, |^ = 9 biishei^ aa before. 

17. If a staff, 5 ft 8 in. in lefigdi, cast. a, shadow df 6 feeL 
kow high is tiiat steeple whose shadow measures, 153 feetr 

Ans. 144^ feet 

18. T%e same by analysis. If 6 ft shadow require a staff 
of 5 ft 8 in. = 68 in., 1 ft. shadow will requii:e a staff of 
^ of 68 in. or ^ in. ; then, 153 ft shadow wdl require 153 
times as much ; that is, ^ X 153 == a^4giH:== 1734 jni =?e 
144^ ft, as before. ^ ' " 

19. If 3 iS. sterling be equal to 4 </S* Massachusetts', how 
much Massachusetts is equal to 1000 £ . sterling ? 

Ans. 1333 iS. 6 s. 8 d. - 

20. If 1333 JS . 6 s. 8 d. Massachusetts, be equal to 1000 iS . 
sterling, how much sterling is equal to 4 j£ . Massachusetts ? 

Ans. 3 £» 

21. If 1000 iS . sterling be equal to 1S33 £.B6.8d. Ma^ 
sachusetts, how much Massachusetts is equal to,3-iS. ster- 
ling? Ails. 4i8. 

22. If 3 iS . sterling be equal to 4 iS. Massachusetts, how 
much sterling is equal to 1333 JS . 6 s. 8 d. Massachusetts ? 
. ^rw.IOOOiB. 

/ 23. Suppose 2000 soldiers had been supjjied with bread 
/sufficient to last them 12 weeks, allowing each man 14 
/ ounces a day; but, on examination, tiiejr find, 105 Iwrels, ^ 
containing 200 lbs. each, wholly spoiled ;j^hat must th^ al- ^ 
lowance be to each ovah, that the remflinaei' inay laat^fiiem 

the tame time ? Amsi, %2oz. a 4^7* 

■-..■• ^ ^. • ' ' ■ ■ '- '- ' *■ ■ 
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24. dupposd 2000 soldiers were put to an allowance of \ 
12 oz. of bread per day for 12 weeks, having a seventh part of j 
their bread spoiled ; what was the whole weight of their \ 
bread, good and bad, and how much was spoiled? j 

. (The whole weight, 147000 lbs. \ 

^"*- ^ Spoiled, . - 21000 lbs. 1 

25. 2000 soldiers, having lost 105 barrels of bread, j 

weighing 200 lbs. each, were obliged to subsist on 12 oz. a I 
day for 12 weeks ; had none been lost, they might have had 

14 oz. a day; what was the whole weight, including what 
was lost^ and how much had they to subsist on ? 

. ( Whole weight, 147000 lbs. 
^"** I Left, to subsist on, 126000 lbs. 

26. — ■ — 2000 soldiers, after losing one seventh part of 
their bread, had each 12 oz. a day. for 12 weeks; what waa 
the whole weight of their bread, including that lost, and how 
much inight £ey have had per day, each man, if none had 
been lost? C Whole weight, 147000 lbs, , 

Ans. <Loss, - - 21000 lbs. T ' 
(14 oz. per day, had none been lost 

27. There was a certain building raised in 8 months by 
120 workmen; but, the same being demolished, it is required 
to be built in 2 months ; I demsyad how many men must 
be employed about it. Am. 480 men. 

28. There is a cistern having a pipe which will empty it 
in 10 hours ; how many pipes of the same capacity will 
empty it in 24 minutes ? Am, 26 pipes. 

29. A garrison of 1200 men has provisions for 9 months, 
at the rate of 14 oz. per day ; how long will the provisions 
last, at the same allowance, if the garrison be reinforced by 
400 men ? Ans. 6f months. 

30. tf a piece of land, 40 rods in length and 4 in breadth^ 
make m^ acre, how wide must it be when it is but 25 rods 
long ? • Ans. 6f rods. 

31. If a man perform a journey in 15 days when the days, 
are 12 hours long, in how many will he do it when the days 
«re but 10 hours long? Ans. 18 days. 

32. If a field will feed 6 cows 91 days, how long vnll it 
feed 21 cows? Ans. 26 days. 

33.^ Lent a friend 292 dollars for 6 months; some warn 
aft«r, he lent^ne 806 dollars- how long may I keep it to 
balance the favdur ? Ans. 2 months 5 -^ ^yg. 
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d4. If 80 men can perform apiece of work in 11 days, 
liow many men will accomplish another piece of work, 4 
times as big, in a fifth part of the time ? Arts. 600 men« 

85. If -f^ lb. of sugar cost -^ of a shilling, what will |{ 
#f a lb. cost ? Ans. 4 d. mH <}. 

Note, See IT 65, ex. 1, where the above question is 
solved by analysis. The eleven following are the next suc- 
ceeding examples in the same IT. 

U6. If 7 lbs. of sugar cost ^ of a dollar, what cost 12 lbs. ? 

Ans. $1^ 

37. If ^ yds. of cloth cost $ 3, what cost 9^ yds. ? 

Ans. $4^269. 

38. If 2 oz. of silver cost $ 2^24, what costs f ot. ? 

Ans. $0'84. 

39. Iff oz. cost $iif what costs 1 oz* ? Ans. $ 1^283. 

40. If ^ lb. less by ^ lb. cost 13^ d., what cost }4 lbs. 
less by ^ of 2 l^s. ? Ans. 4 iS. 9 s. 9^d. 

41. If i yd. cost $ f , what vnll 40^ yds. cost ? 

Ans. $69*062. 

42. If ^ of a ship cost $ 251, what is -^ of her worth ? 

Am. $53'785. 
4%. At^£. per cwt.^what will 9} lbs. cost ? 

f:- Ans. 6 fir 3-^^ d. 

44. A merchant, oi^'iiing 4 o^^ vessel, sold f of his share 
for $ 957 * what was the vessel worth ? Ans. $ 1794'375. 

45. If f yd. cost f £ ., what will ^ of an ell English costf 

Ans. 17 s, 1 d. ^f^ q. 

46; A merchant bought a number of bales of velvet^ each 
containing 129^ yds., at the rate of $ 7 for 5 yds., and sold 
them out at the rate of $ 11 for 7 yds., and gained $200 
by the bargain ; how many bales were there ? Ans. 9 bales. 

47. At $33 for 6 barrels of flour, what must be paid for 
178 barrels? ilw5. $979* 

4S. At $2*25 for 847 cwt of hay, how much is that per 
ton? Ans. $14496. 

49. If 2*5 lbs. of tobacco cost 75 cents, how much wiU 
185 lbs. cost ? Ans. $ 5*55. 

50* What is the value of *15 of a hogshead of lime, at 
$ 2*39 per hhd. ? ' ili». $0*3586. 

51. If *15 of a hhd. of lime cost $ 0*3$85, what is it4>er 
hhd..' Am. $$m. 
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! COMPOUND PROPORTION. 

IT 96n It frequently happens, that the relation of the 
quantity required, to Uie given quantity of the same kind, 
depends upon several circumstances combined together; it 
is then called Compound Proportion^ or Bauble Rule of Three, 4 

1. If a man travel 273 miles in 13 days, travelling oolj 
7 hours in a day, how many miles will he travel in 12 days, 
if he travel 10 hours in a day ? 

This question may be solved several ways. First, by anafy" 
m:— 

If we knew how many miles the man travelled in 1 hour, 
it is plain, we might take this number 10 times, which would 
be the number of miles he would travel in 10 hours, or in^ 1 
of these long days, and this again, taken 12 times, would bs 
the number of miles he would travel in 12 days, travelling 
10 hours each day. 

If he travel 273 miles in 18 days, he will travel -^ of 2T3 
miles ; that is, ^^ miles in 1 day of 7 hours ; aud f of ^^ 
miles is ^^ miles, the distance he travels in 1 hour : then, 
10 times ^^3. ^^ ^J-^ miles, the distance he travels in 10 
hours ; and 12 times ^Jf^ = ^ \^ ^^- = 360 miles, the dis- 
tance he traveMn 12 days, travelliug 10 j^ours each day. 

Ans* 360 miles. 

But the object is to show how the question may be solved 
by proportion : — 

First; it'is to be regarded, that the number of miles tra- 
velled over depends upon two circumstances, viz. the num- 
ber of days the man travels, and the number of hourt he 
travels, each day. 

We will not at first consider this latter circumstance, but 
suppose the number of hours to be the same in each case : 
the question then will be, — If a man travel 273 miles in 19 
days J kow many miles will he travel in 12 days? This w3l 
furnish the following proportion : — 

13 days : 12 days : : 273 miles : miles 

which jgives for the fourOi term, or answer, 262 miles. 

Now, taking into consideration the other circumstance, «c 
that of the hoursy we must say, — If a many travelling 7 homm 
mdoyfor <» certain number of daysj travels 252 mileSj &#if /or 



188 COMPOVNO PBOPOStlOir. f 80. 



he traod tn the same time^ if he traod 10 hounin a da^ ? 
This will lead to the following proportion : — 

7 hours : 10 hours : : 252 miles : ....... miles. 

This gives for the fourth term, or answer, 360 miles. 

We see, then, that 273 miles has to die fourth term, or 
answer, the same proportion that 13 days has to 12 daya, 
and that 7 hours has to 10 hours. Stating this in the form 
of a proportion, we have 

^l ^^ '■ \l t^^ I : : 273 mOea : mUe. 

7 hours : 10 hours ) 

hy which it appears, that 273 is to he multiplied hy hoth 12 
and 10 ; that is, 273 is to he multiplie.d hy the product of 
12 X 10, and divided hy the product of 13 X 7^ which, be- 
ing done, gives 360 miles for die fourth term, or answer, as 
before. 

In the same manner, any question relating to compound 
proportion, however complicated, may be stated and solved. 

2. If 248 men, in 5 days, of 1 1 hours each, can dig a trench 
230 yards long, 3 wide, and 2 deep, in how many days, of 
hours each, will 24 men dig a trench 420 yards long, 5 wide, 
and 3 deep ? 

Here the number of days, in which the proposed work can 
be done, depends on five drcwnstancesy viz. the number of 
men employed, the number of hours they work each day, 
the length, breadth, and depth of the trench. We will con- 
sider the question in relation to each of these circumstances, 
in the order in which they have been named: — 

1st The number of men employed. Were all the circum- 
stances in the two cases alike, except the number of men and 
the number of days, the question would consist only in finci^ 
ing in how many days 24 men would perform the work which 
248 men had done in 5 days ; we should then have 

24 men : 248 men : : 5 days : ....... days. 

2d. Hours in a day. But the first labourers worked 11 
hours in a day, whereas the others worked only 9 ; Use hours 
wiU require mare days, which will give 

hours : 11 hours ; : 5 days : days. 

M. Length of the tRtchee. The ditches being of «n«qual 
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length, a^ many more days will be neceasary aa the aecond 

is longer than the first; hence we shall have 

230 length : 420 length : : 5 days : days. 

4th. Widths. Taking into consideration the widths, which 
are different, we have 

3 wide : 5 wide : : 5 days : days. 

6th. Depths. Lastly, the depths being different, we have 

2 deep : 3 deep : : 5 days : days. 

It would seem, therefore, that 5 days has to the fourth 
term, or answer, the same proportion 

t&at 24 men has to 248 men, whose ratio is yf^ 
that 9 hours has to 11 hours, the ratio of which is ^ 

that230 length has to 420 length, ^, 

that 3 width has to 6 width, ^ |, 

that 2 depth has to 3 depth, •. }; 

all which stated in form of a proportion, we have 



Men, 24 
Hours, 9 
Length, 230 
Width, 3 
Depth, 2 



248^ 

11 oommon Una. 

420 [- : : 5 days : daySb 

6 
3 



IT 97. The continued product of all the second terms 
«48 X 11 X 420 X 6 X 3, multiplied by the third term, 
5 days, and this product divided by the continued prcH 
duct of the first terms, 24 X 9 X 230 X 3 X 2, gives 
^^^^^^ ^&ys ^OT the fourth term, or answer. 288^^. 

But the first and second terms are the fractions ^^j -^ 
j^j I- and f , which express the ratios of the men, and of 
She hours, of the lengtiis, widths and depths of the two 
ditches. Hence it follows, that the ratio of the number of 
days given to the number of days sought, is equal to the pro- 
duct of all Uie ratios, which result from a comparison of the 
terms relating to each circumstance of the question. 

The product of all the ratios is found by multiplying to- 

IMS X 11 X 4S0 

gether the firactions which express them, thus, gi x 9 xS 5 

XfiX3 17186400 , ^,. - ^ 17186400 ... 

xTxl^ g98090 > ^^ ^^ fraction, Z9sm f represents tha 
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ratio of the quantity required to the given quantity of the sams 
kind* A ratio resulting in this manner, from the multiplier* 
tiom of several ratios, is called a compomd ratio. 

From tiie examples and illustrations now given we de- 
duce the following general 

RULE 

for solving questions in compound proportion, or doubly 
rule of three, viz. — Make that number which is of the 
same kind with the required answer, the third term ; and, 
of the remaining numbers, take away two that are of thtt 
$ame kindj and arrange them according to the directions 
given in simple proportion ; then, any ot?ier tv/o of the same 
kind, and so on till all are used. 

Lastiy, multiply the third term by the continued product 
of the second terms, and divide the result by the continued 
product of the first terms, and the quotient will be the fourth 
term, or answer required. 

fiXAMPIiES FOB PRACTICE. 

1. If 6 men build a wall 2(^ft. long, 6 ft. high, and, 4 ft. 
thick, in 16 days, in what time will 24 men build one 20P 
fl. long, 8 ft high, and 6 ft. thick ? Arts, 80 dayi. 

2. If the freight of 9 hhds. of sugar, each weighing 12 
cwt, 20 leagues, cost 16 £,j what must be paid for the 
freight of 50 tierces, each weighing 2 J cwt, 100 leagues ? 

Ans. 92i^. 11 s. lOf d. 

3. If 56 lbs. of bread be sufficient for 7.men l4 days, how 
much bread will serve 21 men 3 days ? Ans. 36 lbs. 

The same by analysis. If 7 men consume 56 lbs. of bread, 
1 man, in the same time, would consume ^ of 56 lbs. = 
^ lbs. ; and if he consume Ap- lbs. in 14 days, he would 
consume -jij of ^ = |^| lb. in 1 day. 21 men would conn- 
sume 21 times so much as 1 roan; that is, 21 times ^ =: 
^ jS^ lbs. in 1 day, and in 3 days they would consume d 
times as much ; that is, ^|& = 36 lbs., as before. 

Am. 36 lbs. 

Note. Having wrought the following examples by the 
rule of proportion, let the pupil be required to do the same 
hy tmalysis. 

4. If 4. reapers receive $ 11^04 ^r 3 days' work, how 
many men may be hired 16 days for , $^103^04 ? 

Ans. 7 meiw 
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6. If 7 oz. 5 pwt of bread be bought for 4f d. when com 
)i 4 s* 2d. per bushe], what weight of it may be bought for 
I f. 2 d. when the price per bushel is 5 s. 6 d. ? 

il(w. 1 lb. 4 oz. 3||^ pwta. 
0. If $ 100 gain $6 in 1 year, what will $400 gain in 
9 months ? 

Note. This and the three following examples reciprocally 
prove each other. 

7. If $ 100 gain $6 in 1 year, in what time will $400 
gain $18? 

8. If $ 400 gain $ 18 in 9 months, what is the rate pet 
cent, per annum ? 

9. What principal, atB percent per. ann., will gain $18 
in 9 months ? ' 

10. A usurer put out $ 75 at interest, and, at the end of 8 
months, received, for principal and interest, $ 79 ; I demand 

. at what rate per 'cent, he received interest 

Ara. 8 per cent 

11. If 3 men receive 8^ £. for 19^ days' work, how 
much must 20 men receive for 100^ days' ? 

Ana. 305iS. 0& 8d. 
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** QUESTIONS. 

1. What is proportion? 2. How manv numbers are^fe- 
quired to form a ratio ? 3. How many to form a proportion ? 
4. What is the firdt term of a ratio called ? 5. — the second 
term? 6. Which is taken for the numerator, ^nd which for 
the denominator of the fraction expressing the ratio ? 7. 
How may it be known when four numbers are in proportion ? 
8. Having three terms In a proportion given, how may the 
fourth term be found ? 9. What is the operation, by which 
the fourth term is found, called ? 10. How does a ratio be- 
come inverted ? lU What is the rule in |9X>portion ? 12. 
In what denomination will the fourth term, or answer, be 
feund? 13. If the first and second terms contain differeni 
jienominations, what is to be done ? 14. What is compound 
proportion, or double rule of three ? 1& ^\ii^^ 
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BXERCISBS. 

1. If I bur 76 yds. of cloth for $ 11347, what does it 
«08t per ell English ? Am. $1<861. 

2. Bought 4 pieces of Holland, each containing 24 elk 
English, for $ 96 ; how much was that per yard ? 

Ans. $0^. 

8. A garrison had provision for 8 months, at the rate of 

15 ounces to each person per day ; how much must be al 

lowed per day, in order that Uie provision may last 9^ 

months? Ans. 124f oz. 

4. How much land, at $ 2'50 per acre, must be given in 
exchange for 360 acres, at $ 3^75 per acre ? 

Ans. 540 acres. 

5. Borrowed 185 quarters of com when the price was 
19 s.; how much must I pay when the price is 17 s. 4 d. ? 

Ans. 202^. 

6. A person, owning f of a coal mine, sells f of his share 
for 171 j(S . ; what is the whole mine worth ? Ans. 380 iS . 

7. If -I of a gallon cost f of a dollar, what costs |- of a 
tun? Ans. $140. 

8. At 1^ iS . per cwt, what cost 3^ lbs. ? Ans. lOf d. 

9. If 4^ cwt can be carried 36 miles for 35 shillings, how 
many pounds can be carried 20 miles for the same money ? 

Ans. 907^ lbs. 

10. If the sun appears to move from east to west 360 d&^ 

8;rees in 24 hours, how much is that in each hour ? in 

each minute ? ■ in each second ? 

Am. wiasty 16" of a deg. 

11. If a family of 9 persons spend $ 450 in 5 months, how 
. much would be sufficient to maintain them 8 months if 5 

persons more were added to the family ? Ans. $ 1120. 

Note: Exercisfes 14th, 15th, 16th, 17th, 18th, 19th, and 
20th, " Supplement to FractUms^^^ afford additional examples 
in single and double proportion, should more examples be 
thought necessary. 

FEILKOWBfltlF. 

IT 98. 1. Two men own a ticket; the fint owns j^, and 
the second owns f of it; the ticket draws a prize of 40do)- 
/•»; what is each man's share of the money ?^ 
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3. Two men purchase & ticket for 4 dollart, of which one 

Says 1 dollar, and the other 3 dollars ; the ticket draws 40 
ollars ; what is each man's share of the money ? 
3. A and B bought a quantity of cotton; A f*aid 100 
dollars, and B 200 dollars; they sold it so as to gain 30 
dollars ; what were their respective shares of the gain ? 

The process of ascertaining the respective gains or losses 
of individuals, engaged in joint trade, is called the Rule of 
Fellowship, 

The money, or value of the articles employed in trade, is 
called the Capital^ or Stock ; the gain or loss to be shared is 
called the Dividend. 

It is plain, that each manU gain or loss ought to have the 
same relation to the whole gain or loss, as his ehare of the 
$iock does to the whole stock. 

Hence we have this Rule :-^As the whole stock : to each 
man's share of the stock : : the whole gain or loss : his sAore 
of the gain or loss. 

4« Two persons have a joint stock in trade ; A put in 
$250, and B $350; they gain $400; what is each man's 
i^are of the profit? 

OPERATION. 
A's stock, $250 ^ Then, 

B's stock, $350 ( 600 : 250 : : 400 : 106«660| dolk. A's gain. 
Whole 8tock,$6(M) ) 600 : 350 : : 400 : 233^333^ dolls. B's gain. 

The pupil will perceive, that the process may be eontract> 
ed by cutting off an equal number of ciphers from the fiMt 
and secondj or first and third terms ; thus, 6 : 250 : : 4 : 
166^66f , &c. 

It is obvious, the correctness of the wodc may be ascer- 
tained by finding whether the sums of the shares of the gains 
•re equal to the whole gain ; thus, $ 166^66f + $ 233^383^ 
s= $ 400, whole gain. 

5. A, B and C trade in company ; A's capital was $ 175, 
B's $200, andC's $500; by misfortune Wey lose $250;' 
what loss must each sustain ? ( $ 50S A's loss. 

Am.l$ 57'142f, B's loss. 
i $142<857|,C'slo8S. 

6. Divide $600 among 8 persons, so that thdr shares 
Vay.be to each other as 1, 2, 8, respectively. 

iifif. $10Q«i2iiy^)WA%^K^ 
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7. Two merchants, A and B, loaded a ship wi£h 600 
hhds. of ram; A loaded 350 hhds,, and B the rest; in a. 
storm, the seamen were obliged to throw overboard 100 
hhds. ; how much must each sustain of the loss ? 

Am. A 70, and'^B 30 hhds. 

8. A and B companied ; A put in $ 45, and took out f 
of the gain ; how much did B put in ? Ana. $ 30. 

Note. They took out in the same proportion as they put 
in ; if 3 fifths of the stock is $ 45, how much is 2 fifths 
of it? 

9. A and B companied, and trade with a joint capital of 
$ 400 ; A receives, for his share of the gain, j- as much as B ; 
what was the stock of each ? 

. 5 $ 133'333^, A's stock. 
^"** I $ 266*666|, B's stock. 

10. A bankrapt is indebted to A $ 780, to B $ 460, and 
to C $ 760 ; his estate is worth only $ 600 ; how must it 
be divided ? 

Note. The question evidently involves the principles of 
fellowship, and may be wrought by it 

Ans. A $234, B $ 138, and C $228. 

11. A and B venture equal stocks in trade, and clear 
$ 164 ; by agreement, A was to have 6 per cent, of the 
profits, because he managed the concerns ; B was to have 
but 2 per cent. ; what was ea9:h one's gain ? and how much 
did A receive for his trouble ? 

Am. A's gain was $117442f, and B's $46,857|, and 
A received $ 70^285}- for his trouble. 

12. A cotton factory, valued at $ 12000, is divided into 
100 shares ; if the profits amonnt to 15 pe^^sispt. yearly, what 
will be the profit accruing to 1 share ? -* — to 2 shares ? 
to 5 shares ? ■ ■> to 25 shares I 

Asis. to ih4 kst, $450. 
. 13. In the above-mentioned factory, repairs are to be made 
which will cost $ 340 ; what will be the tax, on each share, 

necessary to raise the sum ? ^ on 2 shares ? -- — on 8 

shares? on 10 shares ? Ans. to the lastj $34. 

14. If a town raise a tax of $ 1850, and the whole town 
be valued at $ 37000, what will that be on $ 1 ? What 
will be th^ tax of a man whose property is vaVaed at $ 1780? 

An$. $ <05 on a dollar, and $ 89 on $ 1780. 
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IT M. In assessing taxes, it is necessary to have an ixt- 
ventoiy of the property, both real and personal, of the whole 
town, and also of the whole number of polls ; and, as the polls 
are rated at so much each, we must first take out from the 
whole tax what the poUs amount to, and the remainder is to 
be assessed on the property. We may then find the tax upon 
1 dollar, and make a table containing the taxes on 1, 2, 3, 
&c., to 10 dollars ; then on 20, 30, &c., to 100 dollars ; and 
then on 100, 200, &c.,to 1000 dollars. Then, knowing the 
inventory of any individual, it is easy to find the tax upon his 
property. 

15. A certain town, valued at $64530, raises a tax of 
|^2259'90; there are 540 polls, which are taxed $^0 
each ; what is the tax on a dollar, and what will be A's tax, 
whose real estate is valued at $ 1340, his personal property 
at $ 874, and who pays for 2 polls ? 

540 X '60 = $324, amount of the poll taxes, aud 
$2259^90 — $324 = 1935*90, to be assessed on property. 
$64530 : $1935*90 :: $1 : *03; or, x||^^=*03,taxon $1. 



doIlB. dolla. 

Tax on 1 b *03 

2 .. *06 

3.. ^09 

4.. *12 

5 .. *15 

6 .. *18 

7 .. *21 

8 .. '24 

9 .. *27 



TABLE. 

dolls. dolli. 

Tax on 10 is *30 

20 .. *60 

30 .. *90 

40 .. 1*20 

50 .. 1*50 

60 .. 1*80 

70 .. 2*10 

80 ,. 2*40 

90 .. 2*70 



doII& dolls. 

Tax on 100 is 3* 



200 
300 
400 
500 
600 
700 
800 
900 
1000 



6* 
9* 
12* 
16* 
18* 
21* 
24* 
27* 
30* 



Now, to find A's tax, his real estate being $1340, 1 find^ 
by the table, that 

The tax on - - - $1000 - 
The tax on - - - 300 - 

The tax on - - - 40 - 



. is . . 



$30* 
9* 
1*20 



Tax on his real estate ----- .-- 

In like manner I find the tax on his personal > 
property to be -------- j 

2 polls at *60 each, are ------- 



$ 40*20 

26*22 

1*20 



Anunsa^ %^n^^ 



^^ 



If6 raLLowsHfp. IT 9dy 10O« 

16. What will B's tax amount ta, whofse inventoiy is 874 
doUan reaL and 210 dollars penonal property, and who pffjrs 
for 8 polls? Ant. $34<92o 

17. What will he the tax of a man^ paying for 1 poll, 

whose property is valued at $9482? at $768? 

at $ 940 ? at $ 4657 ? Ant. to the last, $ 140^31. 

18. Two men paid 10 dollars for the use of a pasture 1 
month ; A kept in 24 cows, and B 16 eows ; how loucb 
should each pay ? 

19. Two men hired a pasture for $ 10 ; A put in 8 cows 
3 months, and B put in 4 cows 4 months ; how much should 

^ each pay ? 

IT 100. The pasturage of 8 cows for 3 xnonths is the 
same as of 24 cows for 1 month, and the pasturage of 4 cowa 
for 4 months is the same as of 16 cows for 1 month. The 
shares of A and B, therefore, are 24 to 16, as m the former 
question. Hence, when time is regarded in fellowship,-— 
Multiply each one*$ stock hu the time he continues it in tradcj 
and toe the product for his share. This is called Double Fel^ 
lowshUp. Ans* A 6 debars, and B 4 dollars. 

20. A and B enter into partnership ; A puts in $ 100 
6 months, and then puts in $50 more; B puts in $200 4 
months, and then takes out $ 80 ; at the close of the year, 
they find that they haye gained $ 95 ; what is the profit of 
each ? J 5 $ 43^711, A's share. 

^"** ^$51'288, B's share. 

21. A, with a capital of $500, hegan trade Jan. 1, 1826, 
and, meeting with success, took in B as a partner, with a 
capital of $600, on the first of March fdlowing^ four 
months after, they admit C as a partner, who brought $ 800 
stock ; at the close of the year, they find the gain to be 
$ 700 ; how must it be divided among the partners ? 

C $ 250, A's share. 

^Ans. < $ 250, B's share. 

( $ 200, C's share. 

QUESTIOIfS. 

1. What is fellowship ? 2. What is the rule for operat- 
ing? 3. When time is regarded in fellowship, what is it 
eaUed? 4. What is the method of operating in double 
fellowship? 5. How are taxes assessed? 6. How is 
'^oWBbip piortd ? 
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IT 101. Alligation is the method of mixing two or mort 
simples, of diiferent qualities, so that the composition maj be 
of a mean, or middle quality. 

When the quantities and prices of the simples are given, 
to find the mean price of the mixture, compounded of them, 
the process is called Alligation Medial, 

1. A farmer mixed together 4 bushels of wheat, worth 
150 cents per bushel, 3 bushels of rye, worth 70 cents per 
bushel, and 2 bushels of corn, worth 50 cents per bushel ; 
what is a bushel of the mixture worth ? 

It is plain, that the cost of the wholcj divided by the fium« 
ber of bushels^ wUl give the price of one bushel. 

4 bushels, at 150 cents, cost 600 cents. 

3 at 70 210 

2' at 50 100 ^^ =z lOlicts. Am. 

9 bushels co6t 910 cents. 

2. A grocer mixed 5 lbs. of sugar, worth 10 cents per lb., 
8 lbs. worth 12 cents, 20 lbs. worth 14 cents ; what is a 
pound of the mixture worth ? Ans. 12-} J. 

3. A goldsmith melted together 3 ounces of gold 20 
carats fine, and 5 ounces 22 carats fine ; what is the fine- 
ness of the mixture ? Ajis. 21^. 

4. A grocer puts 6 gallons of water into a cask containing 
40 gallons of rum, worth 42 cents per gallon ; what is a gal- 
lon of the mixture worth ? Ans. 36^ cent& 

6. On a certain day the mercury was observed to stand in 
tlie thermometer as follows : 5 hours of the day, it stood at 
64 degrees ; 4 hours, at 70 degrees ; 2 hours, at 75 degrees, 
and 3 hours, at 73 degrees: what was the mean temperature 
for that day ? 

It is plain this question does not difier, in the mode of its 
operation, from the former. Ans. 69^^ degrees. 

IT 102. When the inean price or rate, aifd the prices or 
nttes of the several simples are given, to find the proporttom 
or q^ntitif^s of each simple, the process is called \4Uigatum 
^emafe: alligation alternate is, therefore^ \a& \^^^»i^^ 
kHig^tiou medial f and may be proved by \\.. 
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1. A man hu oats worth 40 cehii pet bushel, which he 
wbhes to mix with com worth 50 cents per bushel, so that 
the mixture may be worth 42 cents per bushel ; what pro* 
portions, or quantities of each, must he take ? 

Had me price of the mixture required exceeded the price 
of the oats, by just tu much as it fell short of the price of 
the com, it b plain, he must have taken equal quantities of 
oats and corn ; had the price of the mixture exceeded the 
price of the oats by only ^ as much as it fell short of 
the price of the com, the compound would have required 2 
times as much oats as com ; and in all cases^ the less the 
difference between the price of the mixture and that of OTie 
of the simples, the greater must be the quantity of that nm- 
pUy in proportion to the other ; that is, the quantities of the 
simples must be inversely as the differences of their prices 
from the price of the mixture ; therefore, if these dineren- 
ces be mutually exchanged^ they will, directly j express the 
relative quantities of each simple necessaly to form the com« 
pound required. In the above example, the price of the 
mixture is 42 cents, and the price of the oais is 40 cents ; 
consequently,, the difference of their prices is 2 cents : the 
price of the com is 50 cents, which differs from the price 
of the mixture by 8 cents. Therefore, by exchanging these 
differences, we have 8 bushels of oats to 2 bushels of com^ 
for the proportion required. 

Ans. 8 bushels of oats to 2 bushels of comj or in that 
proportion. 

The correctness of this result may now be ascertained by 
the last rale ; thus, the cost of 8 bushels of oats, at 40 cents, 
is 320 cents; and 2 bushels of com, at 50 cents, is 100 
cents ; then, 320 -f- 100 = 420, and 420, divided by the num- 
ber of bushels, (8 -f- 2,) := 10, gives 42 cents for the price of 
the mixture, 

2. A merchant has several kinds of tea ; some at 8 shil- 
lings, some at 9 shillings, son^e at 11 shillings, and some 
at 12 shillings per pound ; what proportions of each must 
he mix, that he may sell the compound at 10 shillings per 
pound? 

Here we have 4 simples ; but it is plain, that what has 
lust been proved of two will apply to any number of pairsy 
if in each pair the price of one simple is greater^ and that of 

^ 4ft?ier lessy than the price of the mixture required. 
ce we have this 
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the mean rate and the several prices being redifeed la 
the same denommation,— -conned wiih a am^mted Um tack 
price thai U less than the mean rate wUh one or mare thai 
is GREATER, ottd coch pncc GREATER than the mean rate 
with one or more that ia LESS. 

Write the difference between the MEAN rdte^ or price, and 
the price of each simfle opporite the price with wikich it ia 
connected ; (thus the difference of the two prices in eadi 
pair will be mutually exchanged;) then the awn of the differ^ 
enceaj atanding againat any price, wiU^ggggtBaa the relative 
QUANTITY to be taken of &at price, 

Bj attentively considering the nile^ the pupil will per- 
ceive, that there may be as many different ways of mixing 
the simples, and consequently as many different answers, as 
th^re are different ways of linking the several prices. 

We will now apply the rule to solve the last question t^^ 

OPERATIONS. 
tba. 

U2s^ 1—2) (12 ■ L 2 =2) 

Here we set down the prices of the simples^ one directly 
tilider another, in order, from least to greatest, as this is 
most convenient, and write the mean rate, (10 s.) at the 
left hand. In the first way of linking, we find, that we 
may take in the proportion of 2 pounds of the teas at 8 
and 12 s. to I pound at 9 and 11 s* In the second way, 
we find for the answer, 3 pounds at 8 and 11 s. to 1 pound 
at 9 and 12 s. 

3. What proportions of sugar, at 8 cents, 10 cents, and 
14 cents per pound, will compose a mixture worth 12 cents 
per pound ? 

Ans, In the proportion of 2 lbs. at 8 and 10 c^ts to 6 
lbs. at 14 cents. 

NoU. As these quantities only express the proportiona of 
each kind, it is plain, that a compound of the aame mean 
price will be formed by taking 3 times, 4 times, one half, or 
any proportion, of each quantity. Hence, 

When the quantity of one simpW \a ^^^Ti^ ^«t %&.^b&% 
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the proportional quantities, by the above rule^ vfe may say, 
A* the PROPORTIONAL quantity : is to the given quantity : : 
90 is each of the other proportional quantities : to the re- 
quired quantities of each, 

4. If a man wishes to mix 1 gallon of brandy worth 
16 s. with rum at 9 s. per gallon, so that the mixture 
may be worth 11 s. per gallon, how much rum must he 
use ? 

Taking the differences as above, we find the proportions 
to be 2 of brandy to 5 of rum ; consequently, 1 gallon of 
brandy will require 2j- gallons of rum. Ans. 2^ gdlons. 

5. A grocer has sugars worth 7 cents, 9 cents, and 12 
cents per pound, which he would mix so as to form a com- 
pound worth 10 cents per pound ; what must be the pro- 
poTtunis of each kind ? 

Ans, 2 lbs. of the first and second to 4 lbs. of the third kind. 

6. If he use 1 lb. of the first kind, how much must he take 

of the others ? if 4 lbs., what? if 6 lbs., what ? 

if 10 lbs., what? — —if 20 lbs., what? 

Ans, to the last^ 20 lbs. of the second, and 40 of the third. 

7. A merchant has spices at 16 d. 20 d. and 32 d. per 
pound ; he would mix 5 pounds of the first sort with the 
others, so as to form a compound worth 24 d. per pound j 
how much of each sort must he use ? 

Ans. 5 lbs. of the second, and 7^ lbs. of the third. 

8. How many gallons of v/ater, of no -yalue, must be 
mixed with 60 gallons of rum, worth 80 ceBts per gallon, to 
reduce its value to 70" cents per gallon ? Am. S^ gallons. 

9. A mAn would mix 4 bushels of wheat, at $ If 50 
per bushel, rye at $1'16, corn at $'75, and barley 
at $ '50, so as to sell the mixture at'$ '84 per bushel j 
how much of each may he use ? 

10. A goldsmith would mix gold 17 carats fine with 
5orae 19, 21, and 24 carats fine, so that the compound may 
be 22 carats fine ; what proportions of each must he use ? 

Ans. 2 of the 3 first sorts to 9 of the last 

11. If he use 1 oz. of the first kind, how much must 
he use of the others ? What would be the quantity of the 
oompound ? • Ans. to last^ 7^ ounces. 

12. If he would have the whole compouad consist of 15 

•e., how much must he use of each kind? :if of 30 

OK., how much of each kind ? if of 37|J. oz., how much ? 

Ans, to the lasty 5 oz. of \\\ie Z ^v%^ ^nd 22^ oz. of the last 
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Hence^ when the qwmHty of the compDund is given, im 
may saj, As the aum of the proportional quantUies^ finmd 
hy the ABOVE rule, u to the quantUy re^^uired, 80 ia eocA 
PROPORTIONAL qiumHty, found by the rtiJe, to the re^ivired 
quantity of each. 

13. A man would mix 100 pounds of sugar, some at 8 
cents, some at 10 cents, and some at 14 cents per pound, so 
that the compound may be worth l2 cents per pound ; how 
much of each kind must be use ? 

We find the proportions to be, 2, 2, and 6. Then, 2+2 
4*6 = 10, and (2 : 20 lbs. at Sets. ^ 

10 : 100 %: < 2 : 20 lbs. at lOcts. > Ana* 

( 6 : 60 lbs. at 14 eu. ) 

14. How many gallons of water, of no value, must be 
mixed with brandy at $ 1^20 per gallon, so as to fill a ves* 
sel of 75 gallon^), which may be worth 92 cents per gallon ? 

Ans, 17J- gallons of water to 57 j- gallons of brandy. 

15« A grocer has currants at 4 d., 6 d., 9d. and lid. per 
lb. ; and he would make a mixture of 240 bis., so that the 
mixture may be sold at 8 d. per lb. ^ bow many pounds of 
each sort may he take f 

Ans. 72, 24, 48, and 96 lbs., or 48, 48, 72, 72, &c. 

Nate, This question may have five different answers. 

QUESTIONS* 

1. WhH is alli^tion ? 2. medial ? 3. the 

tule for operating? 4. What is alligation alternate? 5. 
When the price of the mixture, and the price of the several 
simples, are given, how do you find the proportional quantir 
ties of each simple ? 6. When the quantity of one simple is 
giyei:, how do you find the others ? 7. When the quantity 
of the whole compound is given, how do you find the quan- 
tity of each simple ? 



DVODBOIMJUbS. 

IT 103. Duodecimals are fractions of a foot. The word 
is derived from the Latin word duodecimy which signifies 
twelve, A foot, instead of being divided decimaUy into ten 
9qual parts, is divided duodecimaUy into t\i^h% ^o^^^^^^sNa^^ 
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called in^Sf or primes^ marked thus, ('). Again, each of 
these parts is conceived to be divided into twelve other equal 
parts, called secondnj {**), In like manner, each second is 
conceived to be divided into twelve equal parts, called tJdrds^ 
("'); each third irto twelve equal parts, called fourths, 
('''') ; and so on to any extent 
In this way of dividing a foot, it is obvious, that 

1' mchj OT primey is ------ -j^ of a foot 

1" second is ^ of ^, - - - == ^^ of a foot 

1'" third is iV of tV *>i^ tVj " " = ttW ^^ * ^*^^ 
1"" fourth is ^ of -j^ of -j^ of^, = 2o i &B ^^ ^ ^^^^ 
V" MOiVi^oi-^of^of^ot^y = rr^Vay of afoot, && 

Duodecimals are added and subtracted in the same ipan- 
ner as compound numbers, 12 of a less denomination making 
1 of a greater^ as in the following 

TABLE. 

12"" fourths make 1'" third, 
12"' thirds - - - 1" second, 
12" seconds - - 1' inch .or prime, 
12' inches, or primes, 1 foot. 

Note. The marks, ', ", "', "", &c., which distibguish the 
different parts, are called the indices of the parts dr denomi- 
nations. 



MULTIPLICATION OF DUODECIMALS. 

Duodecimals are chiefly used in measuring surfcices and 
solids. 

1. How many square feet in aboard 16 feet 7 inches long^ 
and 1 foot 3 inches wide ? 
Note. Length X breadth = superficial contents, (IT 25.) ' 

OPERATION. 7 inches, or primes, = ^^ of a 

Length, 16 7' ^^^^' ^^^ ^.^^^^^ = ^ f % £^0*5 

/?r#»«-Z/L 1 V consequently, the product of 7' X 

iSTea4Lti, 1 6 3/ -. ^ of a foot, that is, 21" 

4 1' 9'/ =1' and 9" ; wherefore, we set 

16 7' down the 9", and reserve the 1' 

(x) be carried forward to its proper 

Am. 20 8' 9" place. To muHiply 16 feet by 3' 
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it to take Vlr o^ ¥^ = 41 > ^^^ ^ ^' i ^^ ^^ ^^ ^hvdk wt 
reserved makes 49', :;= 4 feet 1' ; we therefore set down 
the 1', and carry forward the 4 feet to its proper place. 
Then, multiplying the multiplicand by the 1 foot in the mul- 
tiplier, and adding the two products togeth^, we obtain tha 
Answer, 20 feet, 8', and 9". 

The only difficulty that can arise in the multiplication of 
duodecimals is, in finding of what denomination is the prcH 
duct of any two denominations. This may be ascertained as 
above, and tn all cases it will be found to hold true, that the 
product of any two denominations wiU altoays be of the denomk- 
nation denoted by the sum of their indices. Thus, in the 
above example, the sum of th4 indices of 7' X 3' is *' ; con- 
sequently, the product is 21^' ; and thus primes multiplied 
by primes will produce seconds ; primes multiplied by seconds 
produce thirds ; fourths multiplied hy fifths produce ninths^ &c 

It is generally most convenient, in practice, to multiply the 
multiplicand first by the feet of ike multiplier, then oy the 
inches, &c., thus : — 

fi' 16 ft. X 1 ft. = 16 ft., and T X 

1« 7' 1 ft. z=: r. Then, 16 ft. X 3' = 48' 

1 3' = 4 ft., and T X 3' = 21" = 1' 9". 

j^ fjf The two products, added together, give 

. . / Q// for the Answer^ 20 ft. 8' 9'', as before. 

20 8' 9" 

2. How many solid feet in a block 15 ft. 8' long, 1 ft., ft' 
wide, and 1 ft. 4' thick ? 

OPERATION. 

ft' 

Length, 15 8' The length multiplied by the 

Breadthj I 5' breadth, and that product by the 

— — — thickness, gives tne solid ca»- 

6 6' 4^' '««^,(^36.) 



22 2' 4" 
Thickness, 1 4' 



22 2' 4" 
7 4' 9" 4'" 



Am. 29 7' 1" 4 
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From ihese examples we deriye the following Rule :— 
WHte down the denominations as compound numbers, and 
in multiplying remember, that the product of any two de- 
nominanons will always be of that denomination denoted by 
ikt mm of their indiees. 

SXAMPI«£S FOR PRACTICE. 

d» How many square feet in a stock of 15 boards, 12 ft. 
9 in length, and 13' wide ? Am. 205 ft. lO'. 

4. What is the product of 871 ft. 2' 6'' multiplied by 
181 ft. 1' 9" ? Ans. 67242 ft. 10' 1" 4'" 6"". 

JVoto. Painting, plastering, paving, and some other kinds 
of work, are done by the square yarid. If the contents in 
square feet be divided by 9, the quotient, it is evident, will 
be square yards. 

5. A man painted the walls of a room 8 ft. 2' in height, 
and 72 ft. 4' in compass ; (that is, the measure of all its 
sides ;) how many square yards did he paint ? 

Ana. 65 yds. 6 ft. 8' 8''. 
. 6. There is a room plastered, the compass of which U 
47 ft. 3', and the height 7 ft. 6' ; what are die contents ? 

Aag. 39 yds. 3 ft. 4' 6". 

7. How many cord feet of wood in a load 8 feet long, 4 
feet wide, and 3 feet 6 inches high ? 

Nate. It will be recollected, that 16 solid feet make a 
oofdfooi. Am. 7 cord feet 

8. In .a pile of wood 176 ft. in length, 3 ft. 9' wide, and 
4 ft. 3' high, how many cords ? 

Ans. 21 cords, and 7^ cord feet over. 

9. How many feet of cord wood in a load 7 feet long, 3 
feet wide, and 3 feet 4 inches high ? and what will it come 
to at $ <40 per cord foot ? 

Asis. 4f cord feet, and it will come to $ 1^75. 

10. How much wood in a load 10 ft. in length, 3 ft 9' in 
width, and 4 ft. 8' in height ? and what will it cost at $ 1^92 
per cord ? 

An». 1 cord and 2^4 cord feet, and it will oome io 
• 2^2f 

IT 104. Remark. By some surveyors of wood, dimen- 
ilons are taken in feet and decimaU of a foot. For tfiis pup- 
poae, make a rule or scale 4 feet long, and divide it into feel^ 
and each foot into ten equal parts* On one end of the niUi 
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in 1 loot, let etch of these parts be divided into 10 odier 
equal parts. The fonner division will be lOths, and die la^ ^ 
ter lOOths of a foot Such a rule will be found very eon*- ' 
venient for surveyors of wood and of lumber, for painters, 
joiners, &c. ; for the dimensions taken by it being in feet and 
decimcis of a foot, the casts will be no othe^ than so many 
operations in decimal fractions. 

11. How many square feet in a hearth stone, which, by a 
rule, as above described, measures 4'5 feet in lengtn, and 
2^ feet in width ? and what will be its cost, at 75 cents per 
square foot ? Ans* IVt feet; and it will cost $8^776. 

12. How many cords in a load of wood 7^5 feet in length, 
3^6 feet in width, and 4^8 feet in height ? Ans. 1 cord,l^ft 

13. How many cord feet in a load of wood 10 feet long, 
3^4 feet wide, and 3^5 feet high ? AnB, 7^. 

QUESTIONS. 

1. Wha.t are duodecimals? 2. From what is the word 
derioedl 3. Into how many parts is a foot usually divided, 
and what are the parts called ? 4. What are the other de- 
nominations ? 5. What is understood by the indicea of the 
denominations ? 6. In what are duodecimals chiefly used ? 
7. How are the contents of a sur/oce bounded by straight lines 
found ? 8. How are the contents of asoltcjfound? 9. How 
is it known of what denomination is the product of any two 
denominatious ? 10. How may a scale or rule be formed 
for taking dimensions in feet and decimal parts of a foot ? 



mnroKUTiON. 

IT 105. Involution, or the raising of powers, is the mul- 
tiplying any given number into itself continually a certain 
number of times. The products thus produced a^ called 
the powers of the given number. The number itself is'called 
the first power, or root. If the Jiral power be multiplied by 
itself J the product is called the second power or square ; if 
the square be multiplied by the first power, the product is 
called the third power, or cube^ &c. ; thus, 

5 is the root, or 1st power, of 5. 
5X5= 25 is the 2d power, or square, of 5, =:5* 
5X5X5=125 is the 3d power, or cube, of 5, =6°. 
5X5X5X52=625 is the 4th power, orbiquadrate,of 6, =5*. 

S 
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The number denoting the power is called the indeXj or 
eaq^oment; thus, 5* denotes that 5 is raised or involved to 
the 4th power. 

1. What is the square, or 2d power, of 7 ? Ans. 49. 

2. What is the square of 30 ? An$. 900. 

3. What is the square of 4000 ? Ans. 16000000. 

4. What is the cube, or 3d power, of 4 ? Afis. 64. 
' 5. What is the cube of 800 ? Ana. 512000000. 

6. What is the 4tb power of 60 ? Ans. 12960000. 

7. What is the square of 1 ? of 2 ? of 3 ? 

of 4 ? Am. 1, 4, 9, and 16. 

a What is the cube of 1 ? of 2 ? of 3 f 

of 4 ? Ans. 1, 8, 27, and 64. 



9. What is the square of f ? of f ? of J ? 

^«*- Ij Hi ^^ H- 

10. What is the cube of f ? of f ? of f ? 

^^' TTTJ ^^ aad 1^. 

11. What is the square of J ? the 5th power of J? 

Ans, ^, and -fy. 

12. What is the square of 1'5 ? the cube ? 

• iins. 2*25, and 3*376. 

13. What is the 6th power of 1*2 ? Ans. 2*985984. 

14. Involve 2^ to the 4th power. 

Note. A mixed number, like the above, may be reduced 
to an improper fraction before involving : thus, 2 j- =: { ; or 
it may be reduced to a decimal ; tlius, 2^ = 2*25. 

Ans. ^^ = 25ifJ. 

15. What is the square of 4J ? Ans. ^i^ =z 23|f. 

16. What is the value of 7*, that is, the 4th power of 7 ? 

Ans. 2401. 

17. How much is 9^ ? 6^^ ? 10* ? 

Ans. 729, 7776, 10000 

18. How much is 2^ ? 3^ r 4» ? 6^ ? 

§5 ? 10« ? Ans. to last^ 100000000. 

The powers of the nine digits, from the first power to the 
fifth, may be seen in the following 

TABLE. 

fioots ■ lorlst Powersjl I 2| 3t 4| 5\'G\ 7| 5" 



Squares |or 2d Powers| 1 | 4 j 9 | 16 | 25 j 36 } 49 |"~^ 
Cubei^ !;^ jor 8d rowers|l | 8 j 27 | 64 j 125 | 216 { »13 j"""^ 



9* 



^1 
1^ 



Biquadfalteior4thP<mers|l |16 | 81 j 256 | 625 |1296 | 24 011 4096 
flursoilds |or 5th Powera|l p2 |243 |1024 |3125 i7776'a5807 132768 
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BVO&UTZOXr. 

IT 106. EyolutioDy or the extracting of roots^ is the me* 
thod of finding the root of any power or number. 

The rooty as we have seen, is that number, which, by a 
continual multiplication into itself, produces the given power. 
The square root is a number which, being squared, will pro- 
duce the given number; and the cube^ or third rooty is a num- 
ber which, being cubed or involved to the 3d power, will 
produce the given number : thus, the square root of 144 is 
12, because 12^ = 144 ; and the cube root of 343 is 7, be- 
cause 7^, that is, 7 X 7 X 7, = 343 ; and so of other num- 
bers. 

Although there is no number which will not produce a 
perftet power by involution, yet there are many numbers of 
which precise roots can never be obtained. But, by the 
help of dedmalsy we can approximate, or approach, towards 
the root to any assigned degree of exactness. Numbers, 
whose precise roots cannot be obtained, are called surd 
numbers, and those, whose roots can be exactly obtained, are 
called rational numbers. 

The square root is indicated by this character ^ placed 
before the number ; the other roots by tlie same character, 
with the index of the root placed over it Thus', the square 
root of 16 is expressed v 16 ; and tlie cube root of 27 is 

expressed v^27 ; and the 5th root of 7776,v^7776. 

When the power is expressed by several numb»»rs, with 
the sign -f- or — between them, a line, or vincidwiiy is drawn 
from the top of the sign o ver all th e parts of it ; thus, the 

square root of 21 — 5 is \/ 21 — 5, &c. 



BZTRACTZOXr OF TBS SQVAZtB 

ROOT. 

IT 107. To extract the square root of any number is to 
find a number, which, being multiplied into itself, shall pro* 
duce the given number. 

1. Supposing a man has 625 yards of carpeting, a yard 
wide, what is Sie length of one side o{ ^ tra^vx^ \^qts^^^ 



OPERATION. 

625(2 

4 
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fl66r of which the caipeting will coyer ? that is^ what^ U OM 
aide of a square, 'which contains 625 square yai^?^' ^^ 

We hare seen, (IT 35,) that the contents of ^^ sqim^ suf- 
face is found by multiplying the length of one side into it- 
self, that is, by raising it to the second power; and hence, 
haying the contents (625) giyen, we must extract its tquiare 
root to find one side of tli^ room. 

This we must ^o by a sort of trial : and, 
1st We will endeavour to ascertain how many figures 
t!:ere will be in the root This we can easily do, by point- 
ing off the number, from units, into periods of two ngures 
each ; for the square of any root always contains just ttotee as 
many, or one figure less than twice as many figures, as are 
in the root ; of which truth the pupil may easily satisfy him- 
self by trici. Pointing off the number, we find, that the 

root will consist of two figures^ 
a ten and a unit. 

2d. We will now seek for 
the first figure, that is, for 
the tens of the root, and it is 
plain, that we must extract it 
from the left hand period 6, 
(hundreds.) The greatest 
square in 6 (hundreds^ we 
find, by trial, to be 4, (hun- 
dreds,) the root of which is 2, 
(tens, = 20;) therefore, we 
set 2 (tens) in the root The 
rooty it will be recollected, is 
•one side of a square. Let us, 
then, form a square, (A, Fig. 
I. ) each side of which shall be 
supposed 2 tens, = 20 yards, 
expressed by the root now 
obtained. 

The contents of this square are 20 X 20 == 400 yards, now 
disposed of, and which, consequent!}', are to be deducted from 
the whole number of yards, (625,) leaving 225 yards. This 
deduction is most readily performed by subtracting the Square 
number 4, (hundreds,) or the square of 2, (the figure in the 
rpot already found,) from the penod 6, ^hundreds,) and bring* 
iug down the next period by the side of the remainder/ 
mtucing 225^ as before. 
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8d. Tke square A is bow to be enlarged by the additkiii 

of the 225 remaining yards ; and, in order that the figOM 
may. i^etain its square jformy it is evident, the addition nrast 
be made on tuH) sides. Now, if the 225 yards be divided by 
the length of the ttoo sides, (20 + 20 =z 40,) the quotient 
will be the breadth of this new addition of 225 yards to the 
sides c d and 6 c of the square A. 

But our root already found, = 2 tens, is the length of one 
side of the figure A ; we therefore take double this root, = 4 
tens, for a divisor. 



OPERATION— CONTINUED. 

625(25 
4 

45)225 
225 



Fig. II. 
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W 
B ± 

100 



5'yda. 



SO 
400 



a 



5 
25 



The^ivisor, 4, (tens,) 
is in reality 40, and we 
are to seek how many 
times 40 is contained in 
225, or, which is the 
same thing, we may 
seek how many times^ 
4 (tens) is contained in' 
22, (tens,) rejecting the 
right hand figure of the 
dividend, because we 
have rejected the cipher 
in the divisor. We find 
our quotient, tJiat t9, the 
breadth of the addition, 
to be 5 yards ; but, if 
we look at Fig. XL, we 
shall perceive that this 
addition of 5 yards.to the 
tu>o sides does not com- 
plete the square : fo/ 
there is still wanting^ in 
the corner D, a small 
square, each side of 
which is equal to this last quotient, 5 ; we must, therefore, 
add this quotient, 5, to the divisor, 40, that is, place it at the 
right hand of the 4, (tens,) making it 45 ; and then the whole 
divisor, 45, multiplied by the quotient, 5, wi^l give the con- 
tents of the whole addition around the sides of the figure A, 
which, in this case, being 225 yards, the same as our divi* 
dend, we have no remainder, and the work is done. Gon^ 
jequently, Fig. II. represents the floor of a square room, 26 

S* 
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yards on a side, which 625 square yards of carpeting 
exactly cover. 

The proof may he seen hy adding together the severai 
parts cf the figure, thus :-— 

The square A contains 400 yards. 

The figure B 100 Or we may prove it 

C 100 by involution, thus :• — 

D ^ 25 25 X 25 = 625, as be- 

Proof^ ^*''^' 

fVcm this exconplc and iUastrtUion we derwe the fMmom^ 

general 

RITLB 

FOa THB EXTBACTION OF THE SqUAKE ROOT. 

I. • Point off the given number into periods of two figures 
each, by putting a dot over the units, another over the huBh 
dreds, and so on. These dots show the number of figures 
of which the root will consist 

II. Find the greatest square number in the left hand pe- 
riod, and write its root as a quotient in division. Subtract 
the square number from the left hand period, and to the re- 
mainder bring down the next period for a dividend. 

III. Double the root already found for a divisor ; seek how 
many times the divisor is contained in the dividend, except- 
ing the right hand figure, and place the result in the root, 
and also at the right hand of the divisor; multiply the di- 
visor, thus augmented^ by the last figure of the root, and 
subtract the product from the dividend ; to the remainder 
bring down the next period for a new dividend. 

IV. Double the root already found for a new divisor, and 
continue the operation as before, until all the periods arc 
brought dowTi. 

Note 1. If we double the right hand figure of the hst 
divisor, we shall have the double of the root. 

Note 2. As the value of figures, whether integers or 
decimals, is determined by their distance from the place 
of units, so we must always begin at unit's place to point off 
the given number, and, if it be a mixed number, we must 
point it off both ways from units, and if there be a deficieney 
m any period of decimals, it may be supplied by a cipher. 
It is plain, the root must alw|^ys consbt of so many integem 
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and decimals as there are periods bdongiog to eadi ia llio 

giren number. 

fiXAMPI.£8 FOR FRACTIOB. 

2. What is the square root of 10343666 ? 

OPERATION. 

10342656 ( 3216, Am. 
9 



62)134 
124 



641 ) 1026 
641 



6426 } 38556 
38556 



3« What is the square root of 43264 ? 

OPERATION. 

« • • 

43264 ( 208, An^ 
4 



408 ) 3264 
3264 



4. What is the square root of 998001 ? Am. 999 

5. What is the square root cf 234^09? Ans. 15*3. 

6. What is the square root of 964*5192360241 ? 

Aru. 31*06671. 

7. What is the square root of *001296 ? Ans. '036. 

8. What is the square root of '2916 ? Aru, *54. 

9. What is the square root of 36372961 ? Aru. 6031. 

10. What is the square root of 164 ? Ans. 12'8 +. 

^ 108. In this last example, as there was a remainder, 
after bringing down all the figures, we continued the opera- 
tion to decimals, by annexing two ciphers for a new period, 
aixd thus we maj continue the operation to any assigned de- 
gree of exactness ; but the pupil will readily perceive, that 
he can never, in this manner, obtain the precise root; for the 
lost figure in each dividend will always be a cipher^ and the 
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hm i^psni in eaeh iKmsor u llie same as tbe laat f^fiMl 
figure f but no one of the nine di^^itS) multiplied into itseU^ 
produces a number ending with a cipher; dierefore, what- 
ever be the quotient figure, diere will still be a remainder.. 

11. What is the square root of 3 ? Ans, 1^3 4-* 

12. What is the square root of 10? Ans. 346 +. 

13. What is the square root of 184^2 ? • Ans. 13*67 +. 

14. What is the square root of f ? 

Note, We have seen, (IT 105, ex. 9,) that fractions are 
aquarcd by squaring both the numerator and the denomina* 
tor. Hence it follows, that the square root of a fraction is 
found by extracting the root of the numerator and of the de- 
nominaton The root of 4 is 2, and &e root of 9 is 3. 

Ans, $• 

15* What is the square root of ^? Aifis. f. 

16. What is the square root of -j^ ? Ans. ^. 

17. What is the square root of -j^ ? Ans. J^ = J. 

18. What is the square root of 20^ ? Ans. 4^. 

When the numerator and denominator are not exact 
squaresy the fraction may be reduced tP a decimal, and the 
approximate root found, as directed above. 

19. What is the square root of | z= *76 ? Ans. ^866 -f-. 

20. What is the square root of ff ? Ans. *912 4-* 



TO TSEXS SQVARZS ROOT. 

QUESTIONS. 

1. What is involution? 2. YHiat is understood by a 
, power ? 3* •*— — the first, the second, the third, the fourth 
power? 4. What is the index, or exponent? 5. How do 
you involve a number to any required power ? 6. What is 
evolution ? 7. What is a root ? 8. Can the precise root of all 
numbers be found ? 9. What is a surd number ? 10. ■ a 
rational? II. What is it to extract the square root of any 
number ? 12. Why is the given sum pointed into periods of 
two figures each ? 13. Why do we double the root for a 
divisor ? 14. Why do we, in dividing, reject the right hand 
figure of the dividend ? 15. Why do we place the quotient 
figure to the right hand of the divisor ? 16. How may we 
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prore the work ? 17. Why do we point off mixed niimben 
both ways from units? 18. When there is a remainder, 
how may we continue the operation? 19. Why can we 
never obtain the precise root of surd numbers ? 20. How 
do we extract the square root of vulgar fractions? 



EXERCISES. 

1. A general has 4096 men ; how many must he place in 
rank and file to form them into a square ? Ans, 64. 

2. If a square field contains 2025 square rods, how many 
rod&^oes it measure on each side ? Ans. 45 rods. 

3. How many trees in each row of a square orchard con- 
tssning 5625 trees ? Ans, 75. 

4. There is a circle, whose areOy or superficial contents, 
is 5184 feet ; what will be the lengUi of the side of a square 
of equal area ? V5184 =: 72 feet, Am. 

5. A has two fields, one containing 40 acres, and the other 
containing 50 acres, for which B oners him a square field 
containing the same number of acres as both of these ; how 
many rods must each side of this field measure ? 

Ans, 120 rods. 

6. If a certain square field measure 20 rods on each side, 
how much will the side of a square field measure, contain- 
ing 4 times as much ? \/20 X 20 X 4 = 40 rods, Ans, 

7. If the side of a square be 5 feet, what will be the side 

of one 4 times as large? 9 times as large? 16 

times as large ? 25 times as large ? 36 times as 

large ? Answers, 10 ft. ; 15 ft. ; 20 ft. ; 25 ft. ; and 30 ft. 

8. It is required to lay out 288 rods of land in the form of 
a parallelogram, which shall be .twice as many rods in lengtli 
as it is in width. 

Note. If tlie field be divided in the middle, it will form 
two egtud squares. 

Ans, 24 rods long, and 12 rods wide. 

9. I would set out at equal distances, 784 apple trees, so 
that my orchard may be 4 times as long as it is broad ; how 
many rows of trees must I have, and how many trees in 
each row ? Ans, 14 rows, and 56 trees in each row. 

10. There is an oblong piece of land, containing 192 square 
lodsy of which the width is f as much as the length ; re- 
quired its dimensions. Ans, 16 by \%^ 
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11. There' is a circle, whose diameter is 4 inches ; what it 
the diameter of a circle 9 times as large ? 

Note. The areas or contents of circles are in proportion 
to the aquarea of their diameters^ or of their circumfirencea. 
Therefore, to find the diameter required^ square the given 
diameter, multiply the square hy the given ratio, and the 
tquai'CTOot of the product will be the diameter required. 

V'4 X 4l<~9 = 12 inches. Am. 

12. There are two circular ponds in a gentleman's pleasure 
^und ; the diameter of the less is 100 feet, and the greater 
18 3 times as large ; what is its diameter ? Ana. 173'2-}- feet 

13. If the diameter of a circle be 12 iiTches, what is the 
diameter of one ^ as large ? Am. 6 incliea. 

IT 109. 14. A carpenter has a large wooden square ; one 
part of it is 4 feet long, and ^he other part 3 feet long ; what 
IS the length of a pole, which will just reach from one end t» 
the other ? 

A Note. A figtfre^ of 3 

sides is called a triangle, 

ji ■ and, if one of the comers 

1 be a square corner^ or fight 

I aanfjlcy like the angle at B 

I in the an^nexed figure, it is 

^ called a right-angled trian' 

gkj of which the square 

Q ■ ^^ B of the longest side, A C, 

(called the hypoteftuse,) 
is equal to the sjon of the squares of the other two sides, A B 

andBC. 

42 z= 16, and 32 = 9 ; then, ^9 + 16 = 5 feet, Jtiw. 
16. If, from the corner of a square room, 6 feet be mea- 
sured off one wayj and 8 feet the other way, along the sides 
of the room, what will be the length of a pole reaching from 
point to- point ? Ans. 10 feet. 

16. A wall is 32 feet high, and a ditch- before it is 24 feet 
wide ; what is the length of a ladder that will reach from the 
top of the wall to the opposite side of tlie ditch ? 

Ans. 40 feet 

17. If the ladder be 40 feet, and the wair32 feet, what is 
the width of the ditch i Ans. 24 feet 

18. The ladder and ditch gt-ren, required the waH. 

Ans. 2» feet 
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19. The distance between the lower ends of two equal 
rafters is 32 feet, and the height of the ridge, above the beam 
on which they stand, is 12 ftet; required the length of each 
rafter. Ans. 20 feet 

20. There is a building 30 feet in length and 22 feet in 
width, and the eaves project beyond the wall 1 foot on everf 
side ; the roof terminates in a point at the centre of the 
building, and is there supported by a post, the top of which 
is 10 feet above the beams on which the rafters rest ; what 
is the distance froni the foot of the post to the corners of the 
eaves .^ and what is the length of a rafter reaching to the 

middle of one side ? a rafter reaching to the middle of 

one end ? and a rafter reaching to the comers of the eaves ? 

^Answersj in order^ 20 ft. ; 15'62 -j- ft. ; 18*86 + ft. ; and 
22*36 + ft. 

21. There is a field 800 rods long and 600 rods wide ; 
what is the distance between two opposite corners ? 

Ans, 1000 rods. 

22. There is a square field containing 90 acres ; how 
many rods in length is each side of the field ? and how many 
rods apart are the opposite corners ? 

Answers, 120 rods ; and 169*7 -f- rods. 

23. There is a square field containing 10 acres; what dis- 
tance is the centre from each corner ? Ans. 28*28 -j- rods. 
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ROOT. 

IT 110« A solid body, having six equal sides^ and each of 
the sides an exact square, is a cube, and the measure in 
length of one of its sides is the root of that cube; for the 
length, breadth and thichness of such a body are all alike; con- 
sequently, the length of one side, raised to the 3d power, 
gives the solid contents. (See IT 36.) 

Hence it follows, that extracting tne aihe root of any num- 
ber of feet is finding the length of one side of a cubic bo- 
dy, of which the whole contents will be equal to the given 
uumber of feet. 

1. What are the solid contents of a cubic block,. of which 
each iside measures 2 feet ? Ans. 2 3=; 2 X 2 X 2 = 8 feet 

2. How many solid feet in a cubic block, measuring 5 feet 
on e»ch side? Ans, 5^ = 125 feft^ 
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I. Hqw mtpy feet in length i» *«cii dde of « cn bie block, 
eontainiu 125 solid feet? Am, i^/lSS^ 6 feet. 

AWe. The root may be found bv trial. 

4. Wbkt U die side of & cubic Slock, containing 64 solid 

feet? 2T solid feet; 216 solid feet? SIS solid 

feet? Aiuwen, 4R.; 3ft.; BtL; and 8ft 

5. Supposing a man has 13S24 feet of timber, in separate 
blocks of 1 cubic foot each ; he wishes to pile them up in 
a cubic pile ; what will be the length of each side of sui;h 
a pile ? 

It is evident, the answer is found by extracting the cube 
root of 13824 ; but this number is so large, that we cannot 
•0 easily find the root by trial as in the former examples ; — 
We will endeavour, however, to do it by asorf of trial; aad, 
1st We will try to ascertain the number of figures, of 
which the root will consist This we may do by pointing 
the numberoffintoperiodsoftArce figures each (11107, ex. 1.) 
Pointing off, we see, the 
root will consist of two figures, 
a (en and a unit. Let us, then, 
seek for the first figure, or 
tens of the root, which must 
be extracted from the left 
hand period, 13, (thousands.) 
The greatest cube in 13 
(thousands) we find 6jr trial, 
or by the Ic^te of powers, to be 
S, (thouBands,) the root of 
which is 2, (tens;) therefore, 
we place 2 (tens) in the root. 
The rool, it will be recollect- 
ed, is one side of a cube. Let 
us, then, form a cube, (Fig. I.) 
each side of wliich shall be 
supposed 20 feet, expressed 
40O by the root now obtained. 

_!2. The contents of this cube are 

aooo/rf, GMMb. aOX20X20::^6000solidfeet, 

which are now disposed of, and which, consequently, are to 
. be deducted from the whole number of feet, I.')824. 8000 
' taken from 13824 leave 5B24 feet. Tbis deduction is most 
readily performed by subtracting the cubic number, 6, or 
tht eobe of 2, (the figure of the root already found,) mm 



OPERATION. 
13824(2 
8 
5824 

Fio. L 
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(he period 18, (thooMoids,) and bringing (town the next p^ 
nod by tba bide of the remainder, making 6824, u before. 
2d. The cubic pile A D is sow to be enlarged by the ad- 
ditioii of 6824 aolid feet, and, in order to preserve the cnbie 
form of the pile, the addition must be made on one half of 
itg sides, that in, on 3 sides, a, b, and c Now, if the 5834 
■olid feet be divided by the square contents of ibese 3 equal 
rides, that is, by 3 times, (20 X 20 = 400) = 1200, the quo- 
tient will be the thickness of the aJdttion made to each of 
the aides a, b, e. But the root, 2, (tens,) already fouud, is 
the length of one of these sides ; we therefore square the 
niot,2, (tens,) =20 X 20 = 400, for the square nm/ents of one 
side, and mukiply tiie product by 3, the number of sides, 
400 X 3 z= 1200 ; or, which is the same in effect, and more 
conTenient ia practice, we may square the 2, (tehs) nnd muW 
tiply the product by 300, thus, 2 X 2 = 4, and4 X 300 = 1200, 
for the divisor, as before. 

The divisor, 1200, is eon- 
itfERATION-CONTlNUED. tajned in the dividend 4 times ; 
consequently, 4 feet is th« 
13824(24 Jiool. thickness of the addiUon made 
_,? to each of the three sides, a, 

Dteitar, 1200 )5824 Dioidatd. by c, and 4 X 1200 = 4800, is 
4800 ^^ ^°^^ ^^^^ contained in 

ggQ these additions; but, if we 

54 look at Fig. II., we shall per- 

ceive, that this addition to the 
S sides does not complete the 
cube ; for there are detii;ieacies 
in the 3 comers n, n, n. Now 
the length of each of these 
deficieneiea is the same as the 
length of encA ride, that is, 2 
(tens) = 20, and their tadth 
and thickness are each equal to 
the last ipuitient figure, (4); 
their contents, therefore, or 
UQ the number of feet required to 
Jill these deficiencies, will be 
found by multiplying the sTuor* 
ofthelastquUicnttigU'e, (4*) 
= 16, by the length of ai/thB 
deficiencies, Att ia^ bi[ a tuoM 
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(he (ength of each side, which is exprrssed by the fonner 
^noUeut figure, 2, (lens.) 3 times 2 (teng) are 6 (tens) ^ 
60; or, What is the same in effect, and more coiiTenient in 
practice, we may multiply the (juotieut f^ure, 2, (teas,) by 
30, thus, 2 X 30 = 60, as before ; then, 60 X 16 = 960, con- 
■ tents of the thri.c deficiencies n, n, ti. 

Looking at Fig. III., we 
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perceive there is still a de- 
ficiency in tlte corner whera 
the last blocks meet Thii 
deticiency is a cabe, each 
side of which is equal to (he 
last quotient figure, 4. The 
r.uhe of 4, theri;fore, (4 X 4 
X ■* = 64,) will be the solid 
contents of this corner, which 
in Fig. IV. is seen filled. 

Now, the sum of these sev- 
eral additions, viz. 4800 -\- 
960 + 64 — 5824, will mak« 
(he subtrshend, which, sub- 
tracted from the dividend, 
leaves no reiraailider, and the 
work is done. 

Fig. IV. shows the pile 
which 13B24 solid blocks ot 
one foot each would make, 
when laid together, and the 
root, 24, shows tljc length of 
one side of the pile. The 
correctness of tlie work may 
be ascertained by cubing the 
side uow found, 24>, thus, 24 
X 24 X 24 — 13824, the 
I given number; or it may be proved by adding together 
4e contents of all the several parts, thus, 

6000 = contents of Fig. I. 

4S0O = ftdditlnii to the sides a, 6, and c, Fig. 1. 
960 =:: addition to fill the deficiencies n, fi, n, Fig. IL 

64 =1 additiaa to fdl the comer e, r, e^ Fig. IV. 

13624 ~ content! of the whole pile, Fig. IV., 3« feel «■ 




Y 110. xsrrEACTiov or trb cusb boot. fit 

From A€ Joregamg exampU and Ukmiraium tot JMvt At 
irihwmg 

roa sxTmACTiNo tbx cubs boot. 

I. Separate the given number into periods of three figures 
each, by putting a point ever the unit figure, and every third 
figure beyond the place of units. 

II. Find the greatest cube in the left hand period, and pv^ i, 
its root in the quotient ] 

III. Subtract the cube thus found from the said period, : 
and to the remainder bring down the next period, and call 

this the divideruL 

IV. Multiply the square of the quotient by 300, calling k | 
the divisor. 

y. Seek how many limes the divisor may be had in the 
dividend, and place the result in tlie root; then multiply 
the divisor by this quotient figure, and write the product 'f 
under the dividends j 

VI. Multiply the square of this quotient figure by the \ 
former figure or fiijures of the root, and tliis product by 30, f 
and place the product under the last ; under ail write the .' 
cube of this quotient figure, and call their amount the 9(i6- ^ 
irahend* 

VII. Subtract the subtmhend from-the dividend, and to the 
remainder bring down the next period for a new dividend, 
with which proceed as before; and soon, till the whole is 
finished. 

Note 1. If it happens that the divisor is not contained in 
the dividend, a- cipher must be put in the root, and the 
next period bi ought down for a dividend. 

Note 2. The same rule must be observed for continuing 
the operation, and pointing oif for decimals, as in the square 
root 

Note 3. The pupil will perceive that th'j number which 
we call the divisor^ when multiplied by the last quotient 
figure, does not produce so large a number as the real sub- >i' 
trahend ; hence, the figure in the root must frequently bt f 
smaller than the quotient figure. ^ 
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fiXAlIPIiBS FOR FRAOTIOfi. 

%* What 1a tbio cube root of 1860867? 

OPERATION. 

1660867(123 Jut. 
1 



]• X 800 == aOO ) 860 Jbtf DMdend. 

600 
*« X I X 30 = 120 

2> = 8 

728 first Subtrahend. 

13' X 300 = 43200 ) 132867 second Dividend 

129600 

3' X 12 X 30 = 3240 

3» r= 27 

132867 $ecend Subtrahend, 

000000 

7. Whttt is the cube root of 373248 ? An8. 7SU 

& What is the cube root of 21024576 ? Ans. 276. 

0. What is the cube root of 84'604519 ? Ans. 4<39. 

10. What is the cube root of *000343 ? Ans. *07. 

11. What is the cube root of 2 ? 4?w. 1*26 -f- 

12. What is the ^^uberoot of ^ ? ' Ans. f. 
Nate. See IT 106, ex. 10, and IF 10©, ex. 14. 

13. What is the cube rooLof ff|^? Ans. % 

14. What \a the cube Toot of fi^ ? Ans. ^ 
16. What is the cube root of -^ ? Ans. *126 +• 
16. What ia the cube root of yj^ ? uiji9. i* 



TO TSBS OUBB BOOT. 

qu£STio?rs. 

" 1. What is a cube ? 2, What is understood by the 
cube root? 3. What in it to extract the cube root? 
4. Wbj is the square of the quotient multiplied by 300 
for a divisor? 5.- Why, i& finding the subtrahend, do 
we multiply the sqikare of the last quotient figure by 30 
times the former figure of the root? 6. Why do we 
jeube the quotient %ure ? 7. ,How do we prove the 
ejpeiutioaf 
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EXERCISES. 

1. What is the side of a cubical mound, equal to one 288 
feet long, 216 feet broad, and 48 feet high ? Ans. 144 feet 

2. There is a cubic box, one sideof \<rhich is 2 feet; how 
many solid feet does it contain ? Ana. 8 feet 

3. How many cubic feet in one 8 times as large ? and 
what would be the length of one side ? 

Ans. 64 solid feet, and one side is 4 feet 

4. There is a cubical box, one side of which is 5 feet ; 
what would be the side of one containing 27 times as much ? 
64 times as much ? — 125 times as much ? 

Am, 15, 20, and 25 feet 

5. There is a cubical box, measuring 1 foot on each 

Bide ; what is the side of a box 8 times as large ? 27 

times ? 64 times ? Am, 2,^, and 4 feet 

IF 111. Hence we see, that the sidea of cubes are as the 
cube roots of their solid contentSj and, consequently, their com* 
tents are as the cubes of their sides. The same proportion is 
true of the similar sidesy or of the diameters of aU solid figures 
of similar forms. 

6. If a ball, w&ighing 4 pounds, be 3 inches in diameter, 
what will be the diameter of a bail of the same metal, weigh- 
ing 32 pounds? 4 : 32 : : 3^ ,: 6^ Aiis. 6 inches. 

7. If a ball, 6 inches in diameter, weigh 32 pounds, what 
will be the weight of a bali 3 inches in diameter ? 4^9, 4 lbs. 

8. If a globe of. silver, 1 inch in diameter, be Worth $6, 
what is the value of a globe 1 foot in diameter ? 

Ans, $10368. 

9. There are two globes ; one of them is 1 foot in <liame- 
ter, and the other 40 feet in diameter ; how many of tht 
smaller globes would it take to make 1 of the larger ^ " 

Ans, 64000. 

10. If the diameter of the sun is 112 times as much as the 
diameter of the earth, how many globes like the earth would 
it take to make one as large as the sun ? Ans, 1404928L 

11. If the planet Saturn is 1000 times as large as the / 
earth, and {be earth is 7900 miles in diameter, what is tfa« / 
diameter of Satum ? An», 79000 milet. I 

12. There are two planets of equal densi^; the diametir 
0i the less is to that of the larger as 2 to 9 ; what is the nr 
lio of their solidities ? Ans. yl* ; or. as 8 to 72f • 
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IfaU. The roots of most powers may be found by tliB 
squire and cube root only : thus, the biquadrate, or 4th root^ 
is thu s(|uare root of the square root ; the 6th root is tbs 
oube root of the square root ; the 8th root is the square root 
ot the 4th root ; the 9th root is the cube root of the cube 
root, &c« Those roots, viz. the 5th, 7th, llth, &c., whicE 
are not resolvuhle by the square and cube roots, seldom oc- 
cur, and, when they do, the work is most easily performed 
by logarithms ; for, if the logarithm of any iiumher be divided 
by the index of the root, the quotient will be the logarithm 
M the root itscl£ 



it^ 
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T 112. Any rank or series of numbers, more than two, 
increasing or decreasing by a constant difference, is called aa 
Arithmetical Series, or Progression. 

When the numbers are formed by a continual addition of 
the common difference, they form an ascending series ; but 
when they are formed by a continual stibtraction of the com* 
mon difference, they form a descendiiig series. 

TfiiiR. ^ '' ^> '^y^j^^i 13, 15, &.C, is an ascending seriea. 
^^^^ ( 16, 13, 11, 9, 7, 5, 3, &c. is a descending series. 

The numbers which form the series are called the terms 
of the series. The first and last terms ajre the extremes^ and 
the other terms are called the meam. 

There are five things in arithmetical progression, Miy three 
of which being given, the other two may be found: — 

1st. The first term. 

2d. The last term. 

3d. The number of terms. 

4th. The comnum difference* 

5th. The sum of all the terms. 

1. A man bought 100 yards of cloth, giving 4 cents for tbm 
first yard, 7 cents for the second ,^ 10 cents for the third^ and 
so on, witli a common difference of 3 cents ; what was th« 
cost of the last yard ? 

As ^e eorkmon difference^ 3, is added to every yard except 
Ihe last, it is plain the last yard mujst be 99 X 3, = 397 
ceaif, mere thaii the fi^rst yard. Ans* 301 cents. 
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Hence, when the first termy the eommcn ^fferenee^ mid Ite 
mmber oftervMj are given^ to find the last fernt, — ^Multiplr the 
number of terms, less 1, by the common difference, and add 
the first term to the product for the last term* 

14 If the first term be 4, the common difference 8, tnd 
the number of terras 100, what is the last term ? Ans. 30U 

3. There are, in a certain triangular field, 41 rows of 
com ; the first row, in 1 corner, is a single hill, the second 
contains 3 hills, and so ou, with a common difference of 2 ; 
what is the number of hills in the last row? Ana. 81 hilla» 

4. A man puts out $ 1, at 6 per cent, simple interest, 
which, in 1 year, amounts to j^l'06, in 2 years to $1'12, 
and so on, in arithmetical progression, with a common dif- 
ference of $ ^06 ; what would be the amount in 40 years ? 

iltts. $3^40. 
Hence we see, that the yearly amounts of any sum, ai 
aimple interest, form an arithmetical series, of which the 
mincipal is the^rs^ term^ the last amount is the last term, the 
yearly interest' is the conunon difference j and the nnmber of 
fears is 1 less than the number of terms. 

6r A man bought 100 yards of cloth in arithmetical pro* 
gression ; for the first yard he gave 4 cents, and for the last 
801 cedts ; what was the common increase of the price on 
each succeeding yard ? 

This question is the reverse of example 1 ; therefore, 
801 — 4 = 297, and 297 -^ 99 r=! 3, common difference. 

Hence^ when the extremes and nwnher of terms are given^ 
to find the common di^ercnce^ — Divide the difference of tha 
extremes by the number of terms, less 1, and the quotient 
will jfae the common difference. 

6. If the extremes be 5 and 605, and the number of termi 
161, what is the common difference? Ans. 4L, 

7. If a man puts out $ 1, at simple interest, for 40 years, 
and receives, at the end of the time, $ 3^40, what is tha 
rate ? 

If the extremes be 1 and 3^40, and the number of terms 
41, what is the common difference ? Ans* ^06. 

8. A man had 8 sons, whose ages differed alike; tha 
youngest was 10 years old, and the eldest 45; what waa 
the common difference of their ages ? Ane. 5 years. 
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9. A man bought 100 yards of cloth in arithmetical series; 
he gave 4 cents for the fir$t yard, and 301 cents for the lasi 
yard ; what was the average price per yard, and what was 
the amount of the whole ? 

Since the price of each succeeding yard increasesby a co»- 
iiant excess^ it is plain, the average price is as much les9 than 
the price of tlie last yard, as it is greater than the price of 
the first yard ; therefore, one half the sum of the first and 
last price is the average price. 

One half of 4 cts. -f- 301 cts. =r: 152^ cts. = average ^ 
price ; and the price, 152^ cts. X 100 = 15250 cts. = > Amtt. 
il52'50, whole cost ) 

Hence, when the extremes and the rmmher of terms are gwetiif 
to find the Stan of all the terms^ — Multiply ^ the sum of the ex* 
tremes by the number of terms, and the product wiU bt 
the answer. 

10. If the extremes be 5 and 605, and the number of 
terms 151, what is the sum of the Series ? Ans, 46055. 

11* What is the sum of the first 100 nuqibers, in their 
natural order, that is, 1, 2, 3, 4j &c. ? Ans. 5050. 

12. How many times does a common clock strike in 12 
kiours ? Ans, is, 

13. A man rents a house for $ 50, annually, to be paid at 
the close of each year ; what will the rent amount to in 20 
years, allowing 6 per cent., simple interest, for the use of 
the mosey ? 

The last year's rent will evidently be $ 50 without inteiefit, 
the last but one will be the amount of $ 50 for 1 year , the 
last but two the amount of $ 50 for 2 years, and so on, in 
arithmetical series, to the first, which will be the amount of 
$ 50 for 19 years = $ 107. 

If the first term be 50, the last term 107, and the UHmber 
of terms 20, what is the sum of the series ? Ans, $ 1570. 

14* What is the amount of an annual pension of $ 100, 

being in arrears, that is, remaining unpaid, for 40 years, 

blowing 5 per cent simple interest 1 Ans. $ 7900. 

15. There are, in a certain triangular field, 41 rows of 
com ; the first row, being in 1 comer, is ^ single hill, and 
the last row, on the side opposite, contains 81 hills; how 
miiDy hills of cod) in the field ? Am. 1981 hiUi^ 
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16. If a triangular piece of land, 30 rods in length, be 21 
rods wide at one end, and come to a point at the other, wh4 
number of square rods does it contain ? Asu. dOCL 

17. A debt is to be discharged at 11 several payments, 
in arithmetical series, the first to be $ 5, and the last $ 75 ; 

what is the whole debt ? the common difference be» 

tw6en the several payments ? 

Ana, whole debt, $ 440 ; common difference, $ 7. 

18. What is the sum of the series 1, 3, 5, 7, 9, &c., to 
1001 ? Ans. 251001. 

Note, By the reverse of the rule under ex. 5, the differ- 
eocc of the extremes 1000, divided by the common difference 2, 
gives a quotient, which, increased by 1, is the number of 
terms = 501. 

19. What is the sum of the arithmetical series 2, 2^, 3| 
%iy 4, 4^, &c., to the 60th term inclusive ? Ans. 712 J. 

20. What is the sum of the decreasing series 30, ^9f; 29^ 
29, 28f , &c., down to ? 

Note. 30 -^ ^ -|- 1 = 91, number of terms, yiiij. 1365. 

QUESTIONS. 

1. What is an arithmetical progression ? 2. When, is the 

series called ascending 1 3. when descending! 4. What 

are *Jie numibers, forming the progression, called ? 6. What 
are the first and last terms called ? 6. What are the otlier 
terms called? 7. When the^r^T^rm, common difference, 
and numbed of terms, are given, how do you find the IcLst 
term 7 8. How may arithmeticol progression be applied to 
simple interest ? 9. When the extremes and number of 
terms are given, how do you find the common difference ? 
10. — how do you find the sum of all the terms ? 
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IT Ud. Any series of numbers, contiimally increasing by 
a Constant multiplier, or decreasinp; by a constant divisor, is 
mi\ed a Geometrical Progression. Thus, 1, 2, 4, 8, 16, &c. 
tt ah increasing geometrical seriei^ itfnd 8, 4, 2, 1, ^, ^, di&o. 
is a decreasing geometrical series. 
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Am {■ MSA»^t8i^i^ to also in gronetiicd progreiiu% 
Acre tie fire thmg^ any lArae of whkh being ghresy tbi 
Ant aaj be found :^ 

Iflt Tbej&if teni. 

Si. Tbe loaf tenn. 

Sd. Tbe flm6cr of terms. 

4di. Tberstw. 

6tb. Tbe mm of all tbe terms. 

Efio is the wmitiplier onfoiaor, by which the series k 



I. A man bought a pieee of silk, measnriog 17 yards, and^ 
kj agreement, was to give what the last yard would come 
tOj reckoning 3 cents for tiiie first yard, 6 cents for the second, 
and so on, donbling die price to the last; what did thepieca 
of silk cost him ? 

3X2X2X2X2X2X2X2X2X2X2X2X3 
X2X2X2X2=: 196608 cents, = $ 1966^08, Asmoer. 

In examining the process by which the last term (196608) 
has been obtained, we see, that it is a product, of which the 
nifio (2) is sixteen times a factor, that is, one time less than 
the ncmber of terms^ The last term, then, is the sixteenth 
power of tiie raiioj (2,) multiplied by ihe first term (3.) 

Now, to raise 2 to Uie 16th power, we need not produce 
all the haerme^KaU powers ; for 2^ = 2 X 2 X 2 X 2 == 16, 
Is a product of which the ratio 2 is 4 times a factor ; now, 
if 16 be multiplied by 16, the product, 256, eviden^^ con- 
tains the same factor (2) 4 times -\- 4 times, = 8 times; 
and 256 X 256 = 65536, a product of which the ratio (2) 
is 8 times -}- 8 times, = 16 times, factor ; it is, therefore, 
the 16th power of 2, and, multiplied by 3, the first term, 
gives 196608, the last term, as before. Hence, 

When the first term^ raiioj and number of termsy are fftoem^ 
to find the last term, — 

l» Write down a few leading powers of the rctuo with 
their indices over them. 

II. Add together the most convenient indices^ to make 
index less by one than the number of the term sought 

III. Multiply together the powers belonging to those i 
dices, and their product, multiplied by the first /erm, will bo 
fto term sought 
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S. If the first term be 5, and the ratio 3, what is the 8dk 
term? 

Powers of the ratio with ^ J J ^ + ^ = ^^^ ^ 
.their indices overthem.^ ' te'rm, = 10936, ^««.«;. 

3. A man plants 4 kernels of com, which, at harvest, 
produce 32 kernels ; these lie plants the second year ; now, 
supposing the annual increase to continue 8 fold, what 
would be the produce of the 16th year, allowing 1000 ker- 
nels to a pint ? Ans. 2199023255^552 bushels. 

4. Suppose a man had put out one cent at compound in- 
terest in 1620, what would have been the amount in 1824| 
allowing it to double once in 12 years? 

2»T = 131072. Ans. $1310*72. 

5. A man bought 4 yards of cloth, giving 2 cents for the 
first yard, 6 cents for the second,. 4ind so on, in b fold ra* 
tio ; what did the whole cost him ? 

'2+6 + 18 + 54 = 80 ceiits. Ans. 80 cents. 

In a long series, the process of adding in this manno'' 
would be tedious. Let us try, therefore, to devise some 
shorter method of coming to the same result. If all the 
terms, excepting the lastj viz. 2 + 6 + 18, be multiplied by 
the ratio, 3, the product will be the series 6 + 18 + 64 ; 
subtracting the former series from the lattery we have, for the 
remainder, 64 — 2, that is, the last term^ less the first temij 
which is evidently as many times the first series (2 + 6 + 18) 
as is expressed by the ratioy less 1 : hence, if we divide the 
difference of the extremes (54 — 2) by the ratio, less 1, 
(3 — 1,) the quotient will be the sum of all the terms, ex- 
cepting the last^ and, adding the last term, we shall have- the 
whele amount. Thus, 54 — 2 = 52, and 3 — 1 = 2; then, 
62 -f- 2 = 26, and 54 added, makes 80, Answery as before. 

Hence, token the extremes and ratio are given^ to fold th$ 
mrni of the serieSy — Divide the difference of the extretfies by thcr 
* fatioy less 1, and the quotient, increased by the gr^iUer tertOf 
will be the answer. 

6. If the extremes be 4 and 131072, and the ratio 8, 
what is the whole amount of the series ? 

131072 — 4 , 131Q72 — 149796 ilnnosit 

8— 1 ^ 



OBOMSTRICAL PBOORXSaiOV. ' T 1i3L 

7. Wbat is the sum of the descending aeries 3, 1, ^ || 
1^ &C., eoctended to wfiinty ? 

It is evident the last tenn mast become 0, or indefinitely 
oear to nothing; therefore, the extremes are 3 and 0, and 
the ratio 3. Ans. 4j(. 

8. What is the value of the infinite series 1 +i + iV + 
^j &c. ? Am, 1^ 

9. What is the value of the infinite series, -^ -f" t^ Hh 
itAh) "h TfAxsv't &-^*9 ^h what is the same, the decimal 
^11111, &c., continually repeated ? Ana. ^ 

10. What is the value of the infinite series, y^ + urStnrf 
&c., descending by the ratio 100, or, vehich is the same, the 
repeating decimal ^020202, &c. ? Ans, ^. 

11. A gentleman,, whose daughter was married on a new 
year's day, gave her a dollar, promising to. triple it on the 
first day of each month in the year; to how much did her 
portion amount ? 

Here, before fiading the amount of the series, we must 
find the Utst terrnj as directed in the rule after ex. 1. 

Ans. $265*720 

The tvDO processes of finding the last term^ and the aamnaU^ 
may, however, be conveniently reduced to oney thus : — 

When the first term^ the ratio, and the number of terms^ ar$ 
given, to find the sum or amount of the series, — ^Raise the ratio 
to a power whose index is equal to the number of terms, from 
which subtract 1 ; divide the remainder by the ratio, less 1, 
and the quotient, multiplied by the first tenn, will be the 
answer., 

Applying this nile to the last example, 3^^ z=i 531441, and 
531441 — 1 ^ J _ 266720. Ans. $ 265*720, as before. 

12. A man agrees to serve a farmer 40 years without any 
other reward than 1 kernel of corn for the first year, 10 for 
the second year, and so on, in 10 fold ratio, till the end of 
the time ; what will be the amount of his wages, allowing 
lOOO kernels to a pint, and supposing he sells his com at 50 
«ents per bushel ? 

104Q_i ^ _ c 1,111,111,111,111,111,111,111,111, 
___-X — ^ 111,111,111,111,111 kernels. 

Ans. $ 8,680,555,555,$55,555,555,555,555,555,5&5,8M 
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13. A s^^eman, dying, left his estate to his 5 sonsi to 
the youngest ^ 1000, to the second $ 1500. and ordered, 
that each son should exceed th^ younger by tne ratio of 1^ ; 
what was the amount, of Ihe estate ? ^ 

Naie. Before finding the power of the ratio 1^, it may 
be reduced to an improper fraction == ^, or to a decimal, 1*5. 

i!zii X 1000 = #18187*; or,i!^llZi x 1000 = 
} — 1 V y» > 1'6 — 1 

$ 13187^50, Answer. / 

Compound Interest Oy Progression* 

IT 114. 1. What is the amount of $4, for 5 years, at 6 
per cent, compound interest ? 

We have seen, (IT 92,) that compound interesi is that, 
which arises from adding the interest to the principal at the 
close of each year, and, for the next year, casting the inter- 
est on that amount^ and so on. The amount of |i 1 for 1 
year is $ 1'06 ; if the principal^ therefore, be multiplied by 
1^06, the product will be its amount for 1 year; this amount j 
multiplied by 1^06, will give the amount (compound inter- 
est) for 2 years ; and this second ^munmtj multiplied by 1^06, 
will give the amount for 3 years ; and so on. Hence, 
the several amounts^ arising from any sum at compound in- 
fiO'Cst, form a geofnetrical serieSj of which the principal is the 
first term ; the amoxml of $1 or I iS ., &c., at the given rate 
per eent.^ is the ratio ; the time^ in yearSy is 1 less than the 
number of terms ; and the la>st amouni is the Icsi term. 

The last question may be resolved into this : — If the trst 
term be 4, the number of terms 6, and the ratio 1^06, 
what is the last term ? 

l<06&=:l'338,andl^338X4=$5<362+. An$. $6*36^ 

Note 1. The powers of the amonnts of |^ 1, at 5 and at 6 
per cent., may be taken from the table, under IT 91. Thus, 
opposite 5 years, under 6 per cent.,, you find 1^338, &c. 

Note 2. The sevei .\1 proce;sses may be conveniently exhi- 
bited by the use of letters ; thus :— 

Let P. represent the Principal. 

^0.» R the Ratio, or the amount oiy$ 1, Slc* for 1 year. 

««.. T the Time, in years. 

•»• A. • the Amount. 

When two or more letters art jtmied togstim^ like a word^ 

U 
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they are to be mvlttplied together. Thus PR. implies, that 
the pHncipal is to be multiplied by the ratio. When one 
letter is placed cbove another j like the index of a power, the 
Jtht is to be raised to a power^ whose index is denoted by tne 
Bccofid. Thus R*^'- implies, that the ratio is to be raised to 
a power, whose index shall be equal to the Itme, that is, the 
number of years, 

2. What is the amount of 40 dollars for 1 1 years, at 5 per 
eent. compound interest ? , 

Ri'- X P. =:: A. ; therefore, 1^05 * » X 40 = 68'4. 

Ans. $68^40. 

3. What is the amount of $ 6 for 4 years, at 10 per cent 
compound interest ? Atis, $ 8'784-^. 

4. If the amount of a certain sum for 5 years, at 6 per 
cent compound interest, be $ 5^352, what is that Bum, or 
principal ? 

If the number of terms be 6, the ratio 1*06, and the last 
term 6*352, what is the first term ? 

This question is the reverse of the last; therefore, 

-—1 z= P. ; or, ------ = 4. Ans. $4. 

R^' ' ' 1*338 

6. What principal, at 10 per cent, compound interest, will 
amount, in 4 years, to $ 8*7846 ? Ans. $6. 

6. What is the present worth of $68*40, due 11 years 
oence, discounting at the rate of 5 per cent compound in- 
terest? Ans. $40. 

7. At what rate per cent will $ 6 amount to $ 8/7846 in 
4 years ? 

If the first term be 6, the last term 8*7846, and the num 
her of terms 6, what is the ratio ? 

A. r>T *u ♦• 8*7846 , , 

-p- = R ? that IS, — - — ~ 1*4641 = the 4th power of 

Ove Tatio ; and then, bj- extracting the 4th root^ we obtain 
1*10 for the ratio. Ans. \0 per cent 

8. In what time will $ 6 amount to $ 8*7846, at 10 per 

cent, compound interest ? 

A 8*7846 

^ = RT, that is, — g— = 1*4641 = 1*10"^' ; therefore, 

if we divide 1*4641 by l*lt), and then divide the quotient 

thence arising by 1*10, and so on, till we obtain a quotient 

that will not contain 1*10, the nmiher of these divisions will 

be the number of years. Am. 4 yeank 
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9. At 5 per cent compound interest, in what time will 
#40 amount to $ G8<40 ? 

Having found Uie power of the ratio 1H)5, as before, which 
18 1*71, you may look for this number in the tMe^ under 
the given rate, 5 per cent., and against it you will find the 
number of years. Ans. 11 years. 

10. At 6 per cent compound interest, in what time will 
$ 4 amount to $ 5^352 ? Asis, 5 years. 



» Annuities at Compound Interest. 

If 116. It may not b& aroiRS, in tills place, briefly \jo show 
the application of compound interest in computing the 
amount and present worth of ajmuities. 

ifin Annuity is a sum payable at regular periofby of one 
year each, either for a certain number ojf t/earSy or during thM 
Ufe of the pensioner, or forever. 

When annuities, rents, &c. are not paid at the time they 
become due^ they are said to be in arrears. 

The sum of all the annuities, rents, &c. remaining un* 
paid, together with the interest on each, for the time they 
nave remained due, is called the amount. 

1. What is the amount of an annual pension of $ 100, 
which has remained unpaid 4 years, allowing 6 per cent 
compound interest? 

The last year's pension will be $ 100, without interest ; 
the last but one will be the amount of $ 100 for 1 year; the 
last but two the amount (compound interest) of $ 100 for 
2 years, and so on ; and the sum of these several amounts 
wfll be the answer. We have then a scries of avwmUs^ that 
is, 9i geometrical seriesy (IT 114,) to find the sum of all the 
terms. 

If the first term be 100, the number of terms 4, and the 
ratio 1'06, what is the sum of all the terms? 

Consult the rule, under IF 113, ex. 11. 

1 C06* — 1 

tJ±^ X 100 =r. 437^45. Ans. $437*45. 

'06 

Hence, when the annuity^ the timey and rnie per cent, art 
ghen^ to find the asiwmUy — Raise the ratio (the amount of 
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$ 1) &C. for 1 year) to a power denoted by the number of 
years ; from this power subtract 1 ; tnen divide the remain* 
der hj ihe ratio, les9 I, and the quotient, multiplied bj 
the annuity, will be the amount 

Note* The powers of the amounts, at 5 and 6 per cent 
up to the 24th, may be taken from the table^ under IT 91. 

2. What is the amount of an annuity of $ 50, it being in 
mrremi 20 years, allowing 5 per cent, compound interest ? 

Jns. $1653<29l 

9. If the annual rent of a house, which is $ 150, be in 
arrears 4 years, what is the amount, allowing 10 per cent* 
compound interest ? Ans, $ 696^15. 

4. To how much would a salary of $ 500 per annum 
aihount in 14 years, the money being improved at 6 per 

cent compound interest? in 10 years? in 20 

year* ? in 22 years ? — in 24 years ? 

Ana. to the lasty jt25407*7& 

• 
IT 116. If the annuity is paid in advance, or if it be 
bought at the beginning of the first year, the sum which 
eught to be given for it is called the preaenl worth. 

5. What is the present worth of an annual pension of 
$ 100, to continue 4 years, allowing 6 per cent compeund 
interest ? 

The present worth is, evidently, a sum which, at .6 per 
oent compound interest, would, in 4 years, produce an dmouni 
equal to the amount of the mmuity in arrears 'tibe same time. 

By the last rvle^ we find the amount = $ 437*45, and by 
flie direetions under TT 114, ex. 4, we find the present worth> 
= $ 346*51 • Ans. Jt346'51. 

Hence, to find the present worth of any annuity^ — ^First 
find its amount in arrears for the whole time ; this amotmL 
divided by thst power of t lie ratio denoted by the number of 
years, will give the present worth. 

6. What is the present worth of an annual salary of $ 100 
to^«QDtittue 20 years, allowing 5 per cent ? Am. $ 1246^2^ 



file. 
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The operatioDs under this rule being tomewhal tedioii% 
we subjoin a 

TABLE, 

Showing the present worth of $ 1, or 1 i6 . annuity, at 5 an4 
6 per cent, compound interest, for any number of yearn 
from 1 to 34. 



'ma. 


5 per cent. 


6 per cent. 


Years. 


5 par cent. 


6peroeDl. 


1 


0*95238 


0*94339 


18 


11*68958 


10*8276 


2 


1*85941 


1*83339 


19 


12*08532 


11*15811 


3 


2'72325 


2*67301 


20 


12*46221 


11*46902 


4 


3'54595 


3*4651 


21 


12*82115 


11*76407 


5 


4'32948 


4*21236 


22 


13*163 


12*04158 


6 


5*07569 


4*9173? 


23 


13*48807 


12*30338 


7 


6*78637 


5*58238 


24 


13*79864 


12*55036 


8 


6*46321 


6*26979 


25 


14*09394 


12*78336 


d 


7*10782 


6*80169 


26 


14*37518 


13*00316 


10 


7*72X73 


7*36008 


27 


14*64303 


13*21063 


11 


8*30641 


7*88687 


28 


14*89813 


13*40616 


12 


8*86325 


8*38384 


29 


15*14107 


13*59072 


13 


9*^9357 


8*85268 


30 


15*37245 


13*76483 


14 


9*89864 


9*29498 


31 


15*69281 


13*92908 


16 


10*37966 


9*71225 


32 


15*80268 


14*08398 


16 


10*83777 


10*10539 


33 


16*00255 


14*22917 


17 


11*27407 


r0*47726 


34 


16*1929 


14*36613 



It is evident, that the present worth of $ 2 annuity is 2 
times as much as that of $ 1 ; the present worth of $ 3 will 
be 3 times as much, &c. Hence, to find the present toorth 
of any annuity j at 5 or 6 per cent,, — Find, in this table, the 
present worth of $ 1 annuity, and multiply It by the given 
€ttmuUyy and the product will be the present wmih. 

7. What ready money will purchase an annuity of $ 150, 
to continue 30 years, at 5 per cent, compound interest ? 

The present worth of $ 1 annuity, by the table, fat 
80 years, is $ 15*37246 ; therefore, 16*37245 X 160 = 
^ 2305*867, il/w. 

8. What is tlie present worth of a yearly pension of $ 40^ 
%o continue 10 years, at 6 per cent compound interest ? 

— at 6 per cent. ? to continue 16 years ? 2D 

jears ? 25 years ? — 34 years ? 

Ahs. to hMy ^M1^n%. 



tS4 OEOMETIUOAL VROQtLEMoM. If IM. 

When annaities do not commence till a certain period of 
Ibne has elapsed, or till some particular event has taken 
place, they are said to be in reversion. 

9w What is the present worth of $ 100 annuity, to be 
continued 4 years, but not to commence till 2 years hence, 
nillo\\'ing 6 per cent, compound interest ? 

The present worth is evidently a sum which, at 6 per 
cent compound interest, would in 2 years produce an amouni 
equal to the present worth of the annuity, were it io-^commence 
immediately. By the last rule, we find the present worth of 
the annuity, to commence iminediately^ to be $ 346 '51, and, 
by directions under If 114, ex. 4, we And the present worth 
d $ 346'51 for 2 years, to be $ 308'393. Ana. $ 308*393. 

Hence, to find the present worth of any annuity taken in 
reversion^ at compound interest^ — First, find the present worth, 
ta commence immediately^ and this swny divided by the power 
of the ratio, denoted by the time in reversion^ will give the 
answer. 

10. What ready money will purchase the reversion of a 
«we of $ 60 per anntmi, to continue 6 years, but not to com- 
mence till the end of 3 years, allowing 6 per cent, compound 
interest to the purchaser ? 

The present worth, to commence immediately, we find to 

be, $ 296*039, and ^,^^ = 247*72. Ana. $ 247*72. 

It is plain, the same result will be obtained by finding the 
present worth of the annuity, to commence immediately, 
and to continue to the end of the timc^ that is, 3 + 6 =r 9 
years, and then mbtracting from this sum the present worth 
of the annuity, continuing for the time of reversion^ 3 years. 
Or, we may find the present worth of $ 1 for the two timee 
^ the table^ and multiply their difference by the given an- 
nuity. Thus, by tlie table, 

The whole time, 9 years, = 6*80169 
Tlie time in reversion, 3 years, = 2*67301 

Difference, = 4*12863 

60 



$247*72080 Am. 

11. What is the present worth of a lease of $ 100 to con- 
"^t 20 years, hot not to commence till the end of 4 yeani. 
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allowing 5 per cent ? •^— what, if it be 6 yean in revei^ 

flIoiiP ......Syears? — lOyears? Hyean? 

Am. to Uuty $ 629^42^1 

IT 117. 12. What is the worth of a freehold estate, of 
which the yearly rent is $ 60, allowing to the purchaser 
6 per cent ? 

In this case, the annuity continues forevery and the estatB 
is evidently worth a sum, of which the yearly i/i/crcaHs equal 
to the yearly rent of the estate. The principal fmdtiplied by 
the rale gives the interest; therefore, the interest dioided 
by the rate will give the principal ; 60 -f-*06 z= 1000. 

Ans. $100a 

Hence, to find tJie present worth of an annuityy continuing 
forevefy — Divide the annuity by the rate per cait.y and the 
quotient will be the present worth. 

Note, The worth will be the same, whether we reckon 
nmple or compound interest ; for, since a year'^s- interest of ths 
vrice is the annuity ^ the profits arising from that price can 
neither be more nor less than the profits arising frorn the a»- 
mdtyy whether they be employed at simple or compound in- 
terest 

13. What is the worth of $ 100 annuity, to continue for- 
ever, allowing to the purchaser 4 per cent. ? allowing 

6 per cent. ? 8 per cent ? 10 per cent ? 15 

per cent. ? 20 per cent. ? Ans, to lasty $ 500. 

14. Suppose a freehold estate of $60 per annvm^ to conv* 
meuce 2 years hence, be put on sale ; what is its value, al- 
lowing the purchaser 6 per cent. ? jj^ 

Its present worth is a sum which, at 6 peif*cent coKJ^<iia{»d 
interest, would, in 2 years, produce an amount equal !oHh« 
worth of the estate if entered on immediately. 

--— =: $1000 = the worth, if entered on immediately, 
vo 

and ^-uT^ = $ 889'996, the present worth. 

The same result may be obtained by subtracting from th« 
toorth of the estate, to commsnce iimnediatelyy the present loorth 
of the annizlhj 60j for 2 years, the time o/ reversion. Thus, 
by the tabhy the present worth of $ 1 for 2 years is 1^83339 
X 60 = 110*0034 = present worth of $60 for 2 year^ 
and $ 1000 — Ij^ 110*0034 = $ 889*9966, Ans. as before. 
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15. What is the present worth of a perpetual annuity of 
$ 100, to commence 6 years hence, allowing tlie purchaser 

6 per cent compound interest ? what, if 8 years in r^ 

version ? — 10 years ? 4 years ? — — 15 years? 

30 years ? Ans. to lastj $ 462'76at 

The foregoing examples, in compound interest, have been 
confined to yearly payments ; if tlie payments are half yeai» 
ly, we may take half the principal or annuityj half the rate per 
eeiit.y and twice the nmtiber ofyears^ and work as before, and 
JO for amy other part of a year. 

QUESTIONS. 

1. What is a geometrical progression or. series ? 2. What 
is the ratio ? 3. When the first term, the ratio, and thenum- 
ber of terms, are given, how do you find the last termT 
4. When the extremes and ratio are given, how do you find 
the sum of all the terms 1 5. When the first term, the xatio, 
and the number of terms, are given, how do you find the 
amount of the series ? 6. When the ratio is afractioHj how 
do you proceed ? 7. What is compound interest 1 8. How 
does it appear that the amovjitSj arising by compound in* 
terest, form a geometrical series 1 9. What is the ratiOy in 

compound intei|?8t ? the number of terms 1 the 

first term 1 the lust term 1 10. When the rate, the 

time, and the principal, are given, how do you find the 
amotmt 7 11. When A. R. and T. are given, how do you find 
P. ? 12. When A. P. and T. are given, how do you find R. ? 
13. When A. P. and R. are given, how do you find T. } 14. 
What is an annuity ? 15. When arc annuities said tc be in or- 
rears? 16. What is the amot/w/? 17. In a geometrical series, 
to what is the amount of an annuity equivalent ? 18. How do 
you find the amount of an annuity, at compound interest ? 

1 9. What is the pretent worth of an annuity ^ how com- 
puted at compound interest ? r how found by the table ? 

20. What is understood by the term reversion? 21. Ho\t 
do you find the present worth of an annuity, taken in recer^ 

jjpn ? by the table ? 22. How do you find the present 

worth of a freehold estate^ or a perpeUml mmuity 1 — — tbft 
same taken in reversion ? by the table ? 
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FBRMVTATXOBT. 

TT US. Permutation is the method of finding how many 
different ways the order of any number of th^gs may hi 
varied or changed. 

1. Four gentlemen agreed to dine together so lone an 
they could sit, every day, in a different order or position ; 
how many days did they dine together ? 

Had there bieen but two of them, a and 6, they could sit 
only in 2 times 1 (I X 2=2) different positions, thus^ 
a bj and b a. Had there been threCj a, 6, and c, they could 
ait in 1 X2X3=r:6 different positions ; for, beginning th« 
order with a, there will be 2 positions, viz. a b Cy and acb ; 
next, beginning with 6, there will be 2 positions, b a c^ and 
b c a; lastly, beginning with c, we have c ab^ and c b a^ 
that is, in all, 1 X 2 X 3 z=: 6 different positions. In the 
Mime manner, if there be four^ the different positions will 
DelX2X3X4 = 24. Ans. 24 days. 

Hence, to find the number of different changes or permtt- 
tationsj of which any number of different things are capable^ — 
Multiply continually together all the terms of the natural 
series of numbers, from 1 up to the given number, and tho 
last product will be the answer. 

2. How many variations may there be in the position of 
the nine digits ? ^n^. 362880. 

3. A man bought 25 cows, agreeing to pay for them 1 
cent for every different order in which they could all b« 
placed ; how much did the' cows cost him ? 

Ans. $155J121Oq43a3O0fi69i84OpOO. 

4. Christ Church, in Boston, has' 8 bells ; how many 
changes may be rung upon them ? Ans. 40320. 



MzscEKiiAznioirs lauuBoafijas. 



IT 119. 1.4 + 6x7 — 1=60. 

A line, or vinculum^ drawn over several numbers, signi£ei| 
that the numbers under it are to be taken jointly, or as one 
whole number. 
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1. 9—8 + 4 X 8 + 4 — 6 z= how many^? An$, a(k 



a 7 + 4 — 2 + 3 + 40 X 6 = how many ? Ans. 2d(k 



4. 3 + 6 — 2X4 — 2 _^^^^ . P ^^^ 

2X2 V ^^ 

6. There are two numbers ; the greliter is 25 times 78y 
and their difference is 9 times 15 ; tjieir sum and product 
arc required. 

Ans. 3765 is their sum ; 3539250 their product ' 

6. What is the, diflference between thrice five and thirty, 
and thrice thirty-five ? 35 x 3 — 6X 3 + 30 = 60, Ana. 

7. What is the difference between six dozen dozen, and 
half a dozen dozen ? Ana. 70^ 

8. What number divided by 7 will make 6488 ? 

9. What number multiplied by»6 will make 2058'? 

10. A geh^eman went to sea at 17 years of age; 8 yean 
after he had a son bom, who died at the age of 35 ; *j^0tt 
whom the father lived twice 20 years; how old was the 
father at his death? Ans, 100 year& 

11. What number is that, which being multiplied by 15 
the product will be f ? i'^^^=P^9 -Aiml 

ii. ..What decimal is that, which, being multiplied by Ifi^ 
the product will be '75 ? ,; / _ '75 -r- 15 = '05, Ana. 

13. What is the decimal equivalent to ^? 

Am. '0285714. 

14. What fraction is that, to which if you add f , the sum 
will be f?.. Am. ^ 

15. What number is that, from which if you take f, the 
remainder will be ^ ? . Ans. J§, 

16. W^hat number is that, Wihich being divided by f, the 
quotient will be 21 ? -^ Ans. 15J. 

17. What number is that, which multiplied by f pro- 
duces ^? Am. f. 

18. What number is that, from which if you take f of 
itself, the remainder will be 12 ? '^ Ans. 20l 

19. AVhat number is that, to whi^h if you add f of ^ of 
itself, the whole will be 20 ? Ans. 19U 

20. What number is that, of which 9 is the f part ? 

Am. IS^w 

21. A farmer carried a load of produce to market; he 
iold^80 lbs. of pork, at 6 cents per lb. ; 250 lbs. of cheese, 
at 6 cents p$x lb. ; 154 lbs. of butter, at 15 cents per lb. : 
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in tmy he received 60 lbs. of sugar, at 10 cents per Ik ; 15 
gauans of molasses, at 42 cents per gallon ; ^ barrel of mack- 
erel, at $ 3^75 ; 4 bt&hQls of salt, at $ 1^25 per bushel ; aad 
the balance in money : how much money did he receive ? 

^F Am. $68*85. 

22. A fanner •carried his grain to market, and sold 

T5 bashels of iprti^at, at $ 1'45 per bushel. 

64 rye, ... $ *95 

142 corn, ... $ <50 

In exchange he received sundry articles : — 

^pieces of cloth, each 

containing 31 yds., at $ 1^75 per yd. 

2 quintals of fish, ... $ 2'30 per quin. 

8 hhds. of salt, ... $4^30 per hhd. 



and the balance in money. 

How much money did he receive ? Am. $ 38^80. 

23. A man exchanges 7G0 gallons of molasftes, at 37^ 
cents per gallon, for 66^ cwt. of cheese, at $ 4 per cwt. ; 
how much will be the balance in his favour ? Am. $ 19. 

24. Bought 84 yards of cloth, at $ V25 per yard; how 
much did it come to? How many bushels of wheat, a 
$V50 per bushel, will it take to pay for it? 

Ans. to the lastj 70 bushels. 

25. A man sold 342 pounds of beef, at 6 cents per pound, 
«od received his pay in molasses, at 37j- cents per gallon ; 
how many gallons did he receive ? Ans. 54'72 gallons. 

26. A man exchanged 70 bushels of rye, at $ '92 per 
bushel, for 40 bushels of wheat, at $ 1'37J^ per bushel, and 
received the balance in oats, at $^40 per bushel; how 
many bushels of oats did he receive ? Am. 23^ 

27. H^ many bushels of potatoes, at 1 s. 6 d. per bushd, 
must be given for 32 bushels of barley, at 2 s. 6 d. per 
bushel ? Ans, 53^ bushels. 

28r How much salt, at $ 1*60 per bushel, must be given 
in exchange for 15 bushels of oats, at 2 s. 3 d. per bushel ? 

Note, it will be recollected that, when the pric^ and cost 
•re given, to find the quantity, they must both be reduced to 
the saine denomination before dividing. Afa. 3|bushdab 

29. How much wine, at $ 2*75 per gallon, must be given 
in exchange for 40 yards of cloth, at 7 s. 6 d. per yard ? 

Ans. 18^ gallons. 
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30. A had 41 cwt of hops, at 30 s. per cwt, for which 
B gave him 20 £An money, aud the rest in prunes, at 5 d 
per lb. ; how many prunes did Ah'eceive ? 

An8. 17 cwt. 3 qrs. 4 lbs. 

31. A has linen cloth worth $ '30 per yard ; but, in bar- 
tering, he will have, $ '35 per yard; B has broadcloth worUi 
$ 3'75 ready money ; at what price ought the broadcloth 
to be rated in bartering with A ? 

«30 : '35 : : 3'75 : $ 4*375, Ans. Or, ^ of 3'76 = 

$ 4'37j-, An8» The two operations will be seen to be e^ 
actly alike. 

32. If cloth, worth 2 s. per yard, cash, be rated in barter 
at 2 s. 6 d., how should wheat, worth 8 s. cash, be rsted in 
exchanging for the cloth ? Ans. 10 s., or $ l-'ayGGf. 

33. If 4 bushels of corn cost $ 2, what is it per bushel ? 

Ans. $'50. 

34. If 9 bushels of wheat cost $ 13'50, what is that per 
bushel ? Ans. $ 1 '50. 

86. If 46 sheep cost $ 100, what is that per Mad r / 

^ Ans, $2'56. 

36. If 3 bushels of oats cost 7 s. 6 d., how much are they 
per bushel ? Ans. 2 s. 6 d., = $ '41f . 

37. If 22 yards of broadcloth cost 21 iS. 9s., what is the 
price per yard r Ans, 19 s. 6 d., = $ 3*25 

38. At $ '50 per bushel, how much com can be bought 
for $ 2'00 ? Ans. 4 bushels. 

39. A man, having $100, would lay it out in sheep, at 
$ 2'50 apiece ; how many can he buy ? Ans. 40. 

40. If 20 cows cost $ 30p, what is the price of 1 cow ? 
of 2 cows ? — — of 6 cows ? of 16 cows ? 

Ans. to the hst^ $ 225. 

41. If 7 men consume 24 lbs. of meat in one week, how 

much wovld 1 man consume in the same time ? ^ 2 mem ? 

5 men ? 10 men ?' Ans. to the lastj 34|' Ibe. 

Note. Let the pupil also perform these questions by the 
rule of proportion. 

42. If I pay $6 for the use of $ 100, how much must*! 
pay for the use of $ 75 ? Ans. $ 4'50i 

43. What premium must I pay for the insurance of my 
house against loss by fire, at the rate of ^ per cent, that im^ 
|- dollar on a hundred dollars, if my house be valued at 
02475? Ans. $12'37& 
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44. Whtl willbetheinsumice,per tmraniyOf afloreaiid 
eontcnts, yalued at $ 9876*40, at l^ per centum ? 

Am. $148*146. 

45. What commission must I receive for selling $478 
worth of books, at 8 per cent ? An». $ 88*24. 

46. A merchant bought a quantity of goods for $ 734, 
and sold them so as to gain 21 per cent ; how much did he 
gain ? and lor how much did he sell his goods ? 

An9. to the Icat^ $888*14. 

47. A merchant bought a quantity of goods at Boston, for 
$ 500, and paid $ 43 for their transportation ; he sold them 
so as to gain 24 per cent on the whole cost ; for how much 
did he sell them ? Am. $ 673*32. 

48. Bought a quantity of books for $64, but ior cash a 
discount of 12 per cent was made ; what did the books 
eost? Am. $56*32. 

49. Bought a book, the price of which was marked 
$ 4*50, but for cash the bookseller will sell it at d3^ per 
eent discount ; what is the cash price ? • Ans. $ 3*00. 

60. A merchant bought a cask of molasses, containing 120 
gallons, for $ 42 ; for how much must he sell it to gain 15 
per cent. ? how much per gallon ? Ans. to lastj $ *40^. 

51. A merchant bought a cask^of sugar, containing 740 
pounds, for $ 59*20 ; how must he sell it per pound, to gain 
25 per cent? Ana. $*10. 

52. What is the interest, at 6 per cent, of $ 71*02 for 17 
months 12 days ? Ana. $ 6*178 +. 

53. What is the interest of $487*003 for 18 months ? 

Ans. $43*83+. 

54. What is the interest of $ 8*50 for 7 months ? 

Ana. $*297i. 
&5. ^What is the mterest of $ 1000 for 5 days ? 

Anau $*833i. 
56u,>What is the interest of $ *60 for 10 years ? 

Ana. $*30. 

57. 1|(hat is the interest of $ 84*25 for 15 months and 7 
days, at tk>er cent ? Ana. $ 7*486 +. 

58. What is the interest of $ 154*01 for 2 years, 4 months 
ipid 3 days, at 5 per cent. ? Ana. $ 18*032. 

59. What sum, put to interest at 6 per oent, will, in 2 
jcars and 6 months, amount to $ 150 ? 

Note. See IT 85. Ana. $ 130^434 +• 

M. I owe a man $ 475*50, to be paid in 16 months wnn^ 
X 
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out interest; what is the present worth of that debt, the use 
of the money being worth 6 per cent. ? Am. $ 440^277 -f- 

61. What is the present worth of $ 1000 payable in 4 
years and 2 months, discounting at the rate of 6 per cent f 

Ans. $800. 

62. A merchant bought articles to the amount of $ 500, 
and sold them for $ 575 ; bow much did he gain ? 

What per cent was his gain ? that is, How many dollars 
did he gain on each $ 100 which he laid out? If $500 
Igmk $75 J what does $ 100 gain ? Ans. 15 percent 

63. A merchant bought cloth at $ 3^50 per yard, and sold 
it at $ 4^25 per yard ; how much did he gain per centum ? 

Ans. 2 If per cent 

64. A man bought a cask of wine, containing 126 gallons, 
for $ 283^50, and sold it out at the rate of $ 2^75 per gal- 
lon ; how much was his whole gain ? how much per gal- 
lon ? how much per cent ? 

ilfw.- His whole gain, $63^00; per gallon, $'50; which 
is 22} per centum. 

65. If $ 100 gain $ 6 in 12 months, in what time will it 
gain $4? $10? -^ $14? 

Ans, to the lastj 28 months. 

66. In what time will j^ 54^50, at 6 per cent., gain $ 248 ? 

Arts. 8 months. 

67. 20 men built a certain bridge in 60 days, but, it being 
earried away in a freshet, it is required how many men caQ 
rebuild it in 50 days. 

r days. days. men. 

50 : 60 : : 20 : 24 men, Am. 

68. If a field will feed 7 hofses 8 weeks, how long will it 
feed 28 horses ? Ans, 2 weeks. 

69. If a field, 20 rods in length, must be 8 roids in width 
to contain an acre, how much iu width must be a field, 16 
rods in length, to contain the same ? ^ Ans. 10 rods. 

70. If I purchase for a cloak 12 yards of plaid f of a yard 
wide, how much hocking 1 ^ yards >vide must I have to line it ? 

/ Am. 5 yards. 

71. If a man cafn $75 in 5 months, how long must he 
work to earn $ 460 ? Ans. 30| months. 

72. A o^vcs B $ 540, but, A not being worth so much 
money, B agrees to take $ ^75 on a dollar ; what sum must 
3 receive for the debt ? Ana. $405. 

73. A eisteniy whose capacity is 400 gallons, is supfdiei 
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hy a pipe which lets in 7 gallons in 5 minutes ; but there is 
a leak in the bottom of the cistern which lets out 2 gallons 
in 6 minutes ; supposing the cistern empty, in what time 
would it be filled ? 

In 1 minute { of a gallon is admitted, but in the same time 
f of a gallon leaks out Ans, 6 hours, 15 minutes. 

74. A ship has a leak which will fill it so as to make it 
sink in 10 hours ; it has also a pump which will clear it in 
15 hours : now, if they begin to pump when it begins to 
leak, in what time will it sink ? 

In 1 hour the ship would be -^ filled by the leak, but in 
the same time it would be -^ emptied by the pump. 

Ajis. 30 hours. 

75. A cistern is supplied by a pipe which will fill it in 
40 minutes ; how many pipes, of the same bigness, will fill it 
in 5 minutes ? Ans, 8. 

76. Suppose I lend a friend $500 for 4 months, he 
promising to do me a like favour ; some time aAerward, I 
have need of $300; bow long may I keep it to balance the 
former favour ? Ans. 6f months* 

77. Suppose 800 soldiers were in a garrison with pro- 
visions sufficient for 2 months ; how many soldiers must de- 
part, that the provisions may serve them 5 months ? 

^Ins. 480. 

78. If my horse and saddle are worth $ 84, and my horse 
be worth 6 times as much as my saddle, pray what is the 
value of my horse r An4*\ $ 72. 

79. Bought 45 barrels of beef, at $ 3^50 per barrel, among 
which are 16 barrels, whereof 4 are worth no more than 3 
of the others ; how raqch must i pay ? Am. $ 143^50. 

80. Bought 126 gallons of rum for $110; how much 
vrater must be added to reduce the first cost to $ '75 per 
gallon? 

Note. If $ '75 buy 1 gallon, how many gallons will $ 110 
buy? Am. 20f gallons. 

81. A thief, having^24 miles start of the ofUcer, holds his 
way at (he rate of 6 miles an b^ur ; the officer prt^ssing on- 
after him at the rate of 8 miles an hour, how much does he 
gain in 1 hour ? how long before he will overtake the thief? 

Am. 12 hours. 

82. A hate starts 12 rods before a hound, but is not peK 
eeived by him till she has been up. 1^ minutes ; she scudi 
aiwij ftl the rate of 36 rods a minute, and the dog, on view. 
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■idces tfter, at tbc rate of 40 rods a niiniitc ; bow long wiil 
liie course bold ? and wbat distance will tbe dog nm ? 

An$» 14J- minutes, and be will run 570 roda». 

83. Tbe bour and minute bands of a watcb are exactly 
together at 12 o'clock ; wben are tbey next together ? 

In 1 bour the minute hand passes over 12 spaces, and the 
hour hand over 1 space ; that is, the minute han$ gains upon 
the hour hand 1 1 spaces in 1 hour ; and it must gain 12 
spaces to coincide with it. Ans. 1 h. 5 m. 27^ & 

84. There is an island 20 miles in circumference, and 
diree men start together to travel the same way about it ; A 
goes 2 miles per hour, B 4 miles per hour, and C 6 niiles 
per hour ; in what time will they come together again ? 

Ans. 10 hours. 

85. There is an island 20 miles in circumference, and 
two men start together to travel around it; A travels 2 miles 
per hour, and B 6 miles per hour ; how long before they will 
again coire together ? 

B ^ains 4 miles per hour, and must gain 20 miles to over* 
take A ; A and B will therefore be together once in^efeij 
5 hours. 

' 86. In a river, supposing two boats start at the same time 
from places 300 miles apart ; the one proceeding up stream 
is retarded by the current 2 miles per hour, while IhatmoT- 
ing down stream is accelerated the same ; if both be pro- 
pelled by a steam engine, which would move them 8 miles 
per hour in still water, how farfifOfn eacE starting place will 
the boats meet ? 

Ans. 112 J miles from the lower place, and 18^^ miles 
^om the upper place. 

87. A man bought a pipe (126 gallons) of wine for 
$275; he wishes to fill 10 bottles, 4 of which contain 2 
quarts, and 6 of them 3 pints each, and to sell the remainder 
so as to make 30 per cent, on the first cost ; at what r^te 
per gall(>ri must he sell it ? Am. $ 2^936 -}** 

88. Thomas sold 150 pine apples at $ '33^ apiece, and 
received as miicn xiicney as Harry received for a certain 
number of v/atermelons at $*25 apiece; how much money 
did each receive, and how many melons had Harry ? 

Ans. $ 50, and 200 melomk 

89. The third part of an army was killed, the iburtii pJil* 
taken jHisoners, and lOOO fled ; how many were in this army ? 

lib and the eighteen foWomn^ <lue&tions are usually 
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wrouj^t by a rule called Position^ but they are more easUj 
•olved on general principles. Thus, i -f- i == ^ of tM 
srmy; therefore, 1000 is -f^ of the whole number of men^ 
and, if 5 twelfths be 1000, how much is 12 twelfths, or the 
whole?' An9. 2400 men. 

90. A farmer, being asked how many sheep he had, aii- 
«wered, that he had them in 5 fields ; in the first were ^ of hi« 
flock, in the second ^, in the third ^, in the fourth -j^, and 
in the fifth 450 ; how many had he :' Ans. 1200. 

91. There is a pole, ^ of which stands in the mud, ^ in 
the water, and the rest of it out of the water ; required the 
part out of the water. Ans. ^. 

92. If a pole be -J in the mud, f in the water, and 6 feet 
out of the water, what is the length of tlie pole ? Ans. 90 feet 

93. The amount of a certain school is as follows : ^ of 
the pupils study grammas:, f geography, -^ arithmetic, -fy 
learn to write, and 9 learn to read : what is the number of 
oach? 

Ans* 5 in grammar, 30 in geography, 24 in arithmetic; 
12 learn to write, and 9 learn to read. 

94. A man, driving his geese to market, was met by 
another, who said,." Good morrow, sir, with your hundred 
geese ;" says he, " I have not a hundred ; but if I had, in ad- 
dition to my present number, one half as many as I now 
have, and 2^ geese more, I should have a hundred :" how 
many had he ? 

100 — 2|- is what part of his present number ? 

Ans. He had 65 geese. 

95. In an orchard of fruit trees, i of them bear apples, 

i pears, ^ plums, 60 of them peaches, and 40, cherries ; 
ow many trees does the orchard contain ?" Ans. 1200. 

96. In a certain village, |-of (he houses are painted white, 
i red, ^ yellow, 3 are painted green, and 7 are unpainted ; 
now piany houses in the village ? Ans. 120. 

97. Seven eighths of a certain number exceed four fifths of 
the same number by 6 ; required the number. 

■J — f = ^ ; consequendy, 6 is >^jj of the required dudk 
ber. Ams» 80. 

98.' What number is that^ to which if -^ of itself be added, 
Itie sum will be 30 ? Ans. 2d. 

99. What number is that, to which if its j> and ^ be added, 
the sum will be 84 ? 

84= l-f-A + izzjtimeath^i^cswk^TsMK^ to**^- 
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100. \^niat number is that, which, being increased by § and 
f o<* i^EelT, and by 22 more, will be made three times «» 
much ? 

The number, being taken 1, f , and.f times, will make 2^ 
times, and 22 is evidently what that wonts of 3 times. 

Am. 30. 

101. What number is that, which being increased by f , f 
and f of Itself, the sum will be 234| ? Am, 9a 

102. A, B, and C, talking of their ages, B said his age 
was once and a half the age of A, and C said his a]je wa« 
Uvice and one tenth the age of both, and that the som of 
tkeir ages was 93 ; what was the age of each ? ^ 

Ans, A 12 years, B 18 years, C 63 years old. 

103. A schoolmaster, being asked how many scholars he 
had, said, '^ If I had as many more as I now have, } as many. 
|> as many, ^ and \ as many, I should then have 435 ;" what 
was tlie number of his pupils ? Ans. 120. 

104. A and B commenced trade v/ith equal sums of 
money ; A gained a sum equal to \ of his stock, and B losi 
$200; then A's money was double that of B's; what wai 
the stock of each i 

By the condition of the question, oneJbalf of f, that is, f 
of the stock, is equal to |^ of tlie stocky less ^ 200 ; conse- 
quently, $ 200 is ^ of the stock. Ans. $ 500. 
• 105. A man was hired 50 days on these conditions, — ^that, 
for every day lie worked, he should receive $'75, and, for 
every day he was idle, he should forfeit $'25; at the ex- 
f>iration of the time, he received $ 27'50 ; how many days 
'didihe work, and how many was he idle ? 
> Had he worked every day, his wages would have been 
$ '75 X 50 = $37^50, that is, $ 10 more than he received ; 
but every day he was idle lessened his wages $ '75 -{- $ '^ 
:= .^ 1 ; consequently he was idle 10 days. 

^719. He wrought 40, and was idle IQ days. 

lOii. A and B have the same income ; A saves ^ of his ; 
but B, by spending $ 30 per annum more than A, at the end 
'of S years finds Mmself $ 40 in debt ; what is their income^ 
and what does ^ch spend per annum ? 

il/w. Their j?^ome, $200 por annum; A spends $170i| 
and B $205 per annum. 

107. A rban, lytng at the point (it de$&, loft to.h]fi tkiwi^ 
tons his property; to A i wanting $2Gj, to ib ^y 9aid ^"4^ 

' • • • ■ .. •■ >» ■ ..-'•' . 1.: ., 

' • ^ ■■ - ■ ^ ■ ■■ ': ^ :■■■■•■■,■. ■;?.-. 

r- ; ■■'' . . . . , ' ' ■'■'• ~- ■ 

« • - .■ -»^' . ■.".-■'...■•";. 
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the rest, which was $ 10 less than the share of A ; what 
was each one's share ? Am. $ 80, $ 50.ana $ 70. 

108. There is a fish, whose head is 4 feet lohg; hu tail 
IS as long as his head and ^ the length of his bo^^ and his 
body is as long as his head and tail \ what is the length of 
the fish? 

The pupil will perceire, that the length of the body is j^ 
the length of the fish. Am. 32 feet. 

109. A can do a certsin piece of work in 4 days, and B 
can do the same work in 3 days; in what time would both, 
working togethet, perform it ? Ans. 1^ da^s. 

1 10. Three persons can perform a certain piece of work in 
the following manner : A and B can do it iu 4 days, B and 
C in 6 days, and A and C in 5 days : in what time can they 
all do it together ? Ans. 3-^ days* 

11 1. A and B can do a piece of work in 5 days ; A can do 
it in 7 days ; in how many days can B do it ? Ans, 17^ daya 

112. A man died, leaving $ 1000 to be divided between 
his two sons, one 14, and the other 18 years of age, in such 
proportion, that the share of each, being put to interei^t at 6 

, per cent., should amount to the same sum when they should 
arrive at the age of 21 ; what did each receive ? 

Ana. The elder, $540453+; the younger, $453*846-f. 

113. A house being let upon a leasel>f 5 years, at $60 
per annum, and the rent being in arrear for the whole time, 
wliat is the sum due at the end of the term, simple interest 
being allowed at 6 per cent. ? An^. $336. 

1 14. If 3 dozen pair of gloves b^ 6<{ual in vajue to 40 
yanis of calico, and 100 yards of calico to thres pieces of 
satinet of 30 yards each, und the satinet be worth 50 
cents per yard, how many pair of gloves can be bought for 

115. A, B, and C, would divide $ 100 between them, so 
as that B may have $ 3 more than A, and G $ 4 more th^a 
B ; how much must each man have ? 

Ajns. A $30, B $33, and C $37. 

116. A man has pint bottles, and half pint bottles ; how 
much wine will it take to fill 1 of each sort? how 

'inU<;h to fill 2 of each sort ? — -i — fiow much to fill 6 of ea«h 
./sort? ■ 

J 117. A man would dr&w off 30 gallons of wine hito I 
•:^|^t $yad 2 pint bottles, of each an equal number; bow 
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tMmj boYtlei wiU it teke, of each kind, to contaiB iht^ 30 
g^loftfl ? - Ans, 80 of eftclk 

1 IS. A merchiknt has canisters, some holding 5 pounds^ 
some 7 ponnds, and some 12 pounds ; how many, of each 
an equal number, can be filled out of 12 cwt« 3 qrs. 12 lbs. 
of tea? Ans. 60, 

119. If 16 grains of silver make a thimble, and 12 pwts. 
make a teaspoon, how many, of each an equal number, can 
be made froml5oz. 6 pwts. of silver ? Ans» 24 of each. 

120. Let 60 cents be divided among three boys, in such 
a manner that, as often as the first has 3 c^nts, the second 
ahall have 5 cents, and the third 7 cents ; how many cents 
will each receive ? Ansi 12, 20, and 28 cents. 

121. A gentleman, having 50 shillings to pay among his 
labourers for a day's work, would give to every boy 6 d., to 
every woman -8 d», and to every man 16 d. ; the number, of 
boys, women, and men, was the same ; I demai\d the number 
o[ each. Ans. 20. 

12^ A gentleman had 7 iS. 17 s. 6 d. to pay among his 
labourers ; to every boy he gave 6 d., to every woman 8 d., 
and to every man 16 d. ; and there were for every boy three 
women, and for every woman two men ; I demand the num- 
ber of each. Ans. 15 boys, 45 women, and 90 men. 

123. A farmer bought a sheep, a cow, and a yoke of pxpn 
for $ 82*60 ; he gaVe for the cow 8 times as much as for 
the sheep, and for the oxen 3 times as much as for the cow ; 
how muQh did he give for each ? 

Ans, For the sheep $ 2*50, "the cow $ 20, and the oxen 
#60. '^ 

124. There was a farm, of which A owned f^ and B ^, 
the farm was sold for $ 1764; what was each one's share 
of the money ? Ans. A's $ 504, aod B's $ 1260. 

126. Four men traded together on a capital of $3000, of 
which A put in j^, B ^, C ^, and D -j^ ; at the end of 3 yean 
tliejr had gained $ 2364 ; what was each one^s : share of the 
gain? V A's S51182. 

^'"- )C^s $ 394. 
( D's ^ 197. 

126. Three merchants accompanied^ A fturnished f of 
the ei^tal, Bf, and d the rest; ^^ygai^$ 1250; wha( 
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INt of the capital did C furnish, and what is each oiie'# 
Ibare of the gain ? 

Ans* C famished ^ of the capital ; and A's share of the 
gain was $500, B's $468^75, and C's $281^25. 

127. A, B, and C, traded in company; A put in $ 600, B 
$f350, and C 120 yards of cloth ; they gained $ 332*60, of 
which C's share was $ 120 ; what was the value of C's 
doth per yard, and what was A and B's shares of the 
gain? 

Note. C'6 gain, heing $ 120, is ^^ =: ^ of the whole 
l^ain : hence the gain of A and B is readily found ; also the 
price at which C's cloth was valued per yard. 

C C's cloth, per yard, $ 4. 
Ana, < A's share of the gain, $ 126. 
(B'sdo. $87'60. 

128. Three gardeners, A, B, and C, having honght a 
piece of ground.^ find the profits of it amount to 120£. per 
annum. Now the sum of money which they laid down was 
in such {M'oportion, that, as often as A paid 5 jS^ B paid 7£ ., 
and as often a£^B paid 4iS., C paid G£, 1 demand how 
much each man must have per annum of the gain. 

Nate. By the question, so often as A paid 5iS ., C paid f of 
tig. As^s. A 26^2. 13 s. 4 d., B Z7£. 6 s. 8 d., C 56JB. 

12^. A gentleman divided his fortune among his soea, 
giving A 9£. asi. often as B 5iS., and C 3£. as often as B 
7£*; C's dividend was 1537 j^^i^.; to what did the whole 
eetate amount? Ana. IISSSM. 8 s. 10 d. 

130. A and B undertake a piece of woi:k for $54, on 
which A employed 3 hands 5 days, and B employed 7 hands 
3 days; what part of the work was done by A, what part 
by B, and what was each one's share of the money ? , , 

Ans. A'^BXidB^; A's moDcy $22'50, B's $31<50. 

131. A and B trade in company for one year only; on 
the first of Januar}% A put in $ 1200, but B could not 
put any money into the stock until the first of April ; what 
did he then put in, to have an equal share with A at the end 
of the year ? Ans. $ 1600. 

132. A, B, C, and D, spent 35 s. at a reckoning, and, be* 
ing a little dipped, agreed that A should pay f , B j^, C ^ 
and D ^ ; what dl^ each pay in this proportion ? 

Ans. A 13 s. 4 d., B 10 s., C 6 s. 8 d., and D 5 s» 
133« There'^e 3 horses, belon<y-*'^ V .^ ^S^&jf P^pl<>ycd Id 
4raw a load of jflaster from Bo»^ 'V'ihd«H^r.^2e^4^ V 
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A. and B's horses together are supposed to do f of th« 
work, A and C's •^^B and G's j^y ^^y ^^^ ^'^ ^^ pt^ 
proportionally; what is each one's share of the money ? 
V (A's $11<50 (=it.) 

Am, {B's $ 5«75 (= ^.) 
(C's % 9^20 (=:fe.) 

^roo/, --. $26*45. 
134. A person, who was possessed of f of a vessel, sold 
f of his share for 375 jS . ; what' was the vessel worth ? 

Ans. 1500£. 
135* A gay fellow soon got the better of f of his for- 
tune ; he then gave 1500 iS . for a commission, and his profu- 
sion continued till h^ had but 450 iS.' left, which he found to 
be just f of his money, after lie had purchased his commis- 
sion ; what was his fortune at first? Ana, 3780 i^* 

136. A younge/ brother received 1560 jS ., which was just «^ 
of his elder bj»t^er's' fortune, and 5f times the elder brother'* 
fortune was Mp much again as Itie father was worth ; pray, 
what was theralue of his estate ? Ans, 19165 iS . 1 4 s. 3f 4 

137. A gentleman left his son a fortune, i^ of which ha 
spent m three months; f of ^ of the remainder lasted him 
nine months ),onger, ^vfaen he had only 587 iS. left; what^i 
was the sum bequeathed him by his feither ? 

Ans. 2082 iB. IS s. 2^^ d. ' 
438.^ A* -cannon ball, at the first dischjrrge, flies about a 

mile in eight seconds ; at this rate, how long would a ball. 

be in passing from the earth to the sun, it l>eiog 95173000 

miles distant ? 

Ans. 24 years, 46 days, 7 hours, 33 minutes, 20 seconds^ 

139. A general, disposing his army into a square battaKon, 
found he had 231 over and above, but, increasii^g each sid« 
with one soldier, he wanted 44 to fill up the square ; of how 
many men did his anny consist ? Aitsi 19000. 

140. A and B cleared, by an adventure at sea, 45 guineas, 
which was85iS.p6r cent upon the money advanced, and 
with which they agreed to purchase a genteel horse ai>d 
carriage, whereof they were to have the use in proportion 
to the sums adventured, which w^s. found fo he 11 to A, 



eK€n as 8 to B ; what m<Hiey did each a.^j^^lij^^ ^ 

Am. J^.V:^A^ B. '^^^ 
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Atlantic from Boston to London, estimating the distance at 
8000 miles ? >>s;,^ Am. 1 lb. 8 oz. 6 pwts, 3^ gim 

142.' A nuHtary officer drew up his soldiers in rank and 
file, havingnthe number in rank and file equal ; on being 
reinforced with three times his first number of men, he 
placed them, all in the same form, and then the number in 
rank and file was just double what it was at first ; he was 
again reinforced with three times his whole number of men, 
and, after placing them all in the same form as at first, his 
number in rank and file was 40 men each ; huw many men 
had he at first? Am* 100 men« 

143. Supposing a man to stand SO feet from a steeple, and 
that a line reaching from the belfry to the man is just 100 
feet in length ; the top of the spire is 3 times as high above 
the ground as the steeple is; what is the height of the 
spire ? and the lengtli of a line reaching from the top of tho 
•pire to the man r iSee IT 109. 

Ans, to lasty 197 feet, nearly, 

144. Two ships sail from the same port ; oue sails direct- 
ly-east, at the rate of 10 miles an hour, and the other direct- 
ly south, at the rate of 7J miles an hour ; how ihany miles 

apart will they be at the end of 1 hour ? 2 hours ? 

— — 24 hours ? 3 days ? Ans. to lastj 900 miles. 

145. There is a square field, each bide of which is 50 
jpods ; what is the distance between opposite comers ? 

Ans. 70*71 + rods. 

146. What is the area of a square field, of which the op- 
posite corners are 70'71 rods apart ? and \\^hat.is the length 
of each side ? Ans. to Imt^ 50 rods, nearly. 

147. There is an oblong field, 20 rods \^ide, and th6*^dis- 
tanee of the opposite comers is 33 j rods ; what is the length 
ti£ the field ? — — its area ? 

Ans. Length, 26f rods; area, 3 acres, 1 rood, 13^ rods. 

148. There is a room 18 feet square; how many yards 
of carpeting, 1 yard wide, will be required to cover the flow 
of it ? 182 = 324 ft. =: 36 yferds, Am. 

149. If the floor of a square room contain 36 square 
yards, how many feet does it measure on each side ? 

Ans. 18 feet 
When one side of a square is given, how do you find iti 
i|rea^ or superficial contents r ' 

: .mien th atea^ or superficial eontentS| of a Bquitfe is^gtveiki 
/b<»>vi^iio you find one n€fe? 




160l If an oblong piece <^ ground be 80 rods long and 
M rodi wide, what is its area ? 

Noie. AParalielogramj or Oblong^ 
has its opposite sides equal and jmzK 
aZ/e/, but the adjacent sides unequal. 
Thus A B G D is a parallelogram^ 
and also E F C D, and it is easy 
to see, that the contents of both are 
equal. Am. 1600 rods, = 10 acres. 
161. What is the len^ of an oblong, or parallelogram, 
whose area is 10 acres, and whose breadth is 20 rods ? 

Ans. 80 rods. 
152. K the area be 10 acres, and the Jength 80 rods, 
what is the other side ? 

When the length and breadth are gi^en, how do you find 
the area of an oblong, or parallelogram ? 

When the area and one aide are given, how do you find 
the other side ? 

163. If « board be 18 inches wide at one end, and 10 
inches wide at the other, what is. the mean or average width 
of the board ? Ans. 14 inches. 

When the greatest and least width are given, how do you 
find the mean width ? 

164. How many square feet in a board 16 ^et long, 1^ 
feet wide at one end, and 1*3 at the other ? 

Mean width, V^ + ^'^ = VS5 ; and 1*56 X 16 = 24*8 
(feet, Ans, ^ 

155. What is the number of square feet in aboard 20 
feet long, 2 feet vidde at one end, and running to a point at 
the other ? Ans. 20 feet 

How do you find the contents of a straight edged board, 
when one end }s wider than the other ? 

If the length be in feety and the breadth in feet, in what 
denomination will the product be ? 

K the length be feetj and the breadth tnchesj what jporfs of 
9 foot will be the product ? 

156. There is an oblong field, 40 rods long and 20 rods 
vide ; if a straight line be drawn from one comer to the op* 
posite cotner, it will be divided into two equal right-angted 
iTMM^bt ; what is the area of each ? 

Afis, 400 square rods = 2 acres, 2 roods 
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157. What is the wea of a triangle, of which the bate k 
do rods, and ihe perpendicular 10 rods? Ans. 150 lods* 

158. If the area he 150 rods, and the base 30 rods, what 
lathe perpendicular? Ans. 10 rods. 

159. If the peipendicuiar be 10 rods, and the area 150 
ipds, what is the base ? Ans. 80 rods. 

When the legs (the base and perpendicular) of a right- 
angled triangle are given, how do you find its area! 

When the area and one of the legs are given, how do you 
find the o(Aer leg? 

Note, Any triangle may be divided into two right-angled 
triangles, by drawing a perpendicular from one comer to the 
opposite side, as may be seen by the annexed figure. 

Here A B C is a triangle, di- 
vided into two right-angled trian- 
gles, Ad C, and d B C\ there- 
fore the whole tesie, A B, multi- 
plied by one half the perpendicular 
d G, will give the area of the 
whole. If A B :;= 60 feet, and 
i2 C = 16 feet, what is the area? Ans. 480 feet. 

160. There is a triangle, each side of which is 10 feet; 
what is the length of a perpendicular from one angle to. 
its opposite side ? and what is the area of the triangle ? 

J^ote. It is plain, the perpendicular will divide the oppor> 
site side into two equal porta. See IT 109. 

Am. Perpendicular, 8^66 -j- feet; area, 43^3 4* ^^^^ 

161. What is the solid contents of a cube measuring 6 
feet on each side ? Ans, 216 feet 

When one nde of a cube is given, how do you find its 
eMd contents 7 

When the solid contents of a cube are given, how do you 
find one side of it ? 

163. How jnany cubic inches in a brick whjf;h is 8 inches 
long, 4 inches wide, and 2 inches thick ? — — in 2 bricks ? 
in 10 bricks ? Ans. to lastj 640 cubic inches. 

163. How many bricks in a cubic foot ? — *- in 40 cubic 
feet ? in 1000 cubic feet ? Ans. to last. 27000. 

164. How many bricks wUl it take to build a wall 40 feet 
In length, 12 feet high, and 2 feet thick? Ans. 25920. 

165. If a wall be 150 bricks, = 100 feet, in length, and 
4 bricks, = 16 Jnches, in thickness, how many bncks will 
lay one course? 2 courses? 10 courses? If the 
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wdl be 48 courses, = 8 feet, high, bow maay bricks wiD 
build it ? 150 X 4 = 600, and 600 X 48 = 28800, ilia. 

166. The riTer Po is 1000 feet broad, and 10 feet deep^ 
Old it runs at the rate of 4 miles an hour ; in what time 
will it discharge a cubic mile of water (reckoning 5000 
feet to the mile) into the sea ? An^ 26 days, 1 houfr. 

167. If the country, which supplies the river Po with 
water, be 380 miles long, and 120 broad, and the whole 
land upon the surface of the earth be 62,700,000 square 
toiles, and if the quantity of water discharged by the rivers 
into the sea be every where proportional to the extent of 
land by which the rivers are supplied ; how many times 
greater than the Po will the whole amount of the rivers be } 

Ans. 1375 times. 

168. Upon the same supposition, what quantity of water, , 
altogether, will be discharged by all the rivers into the sea in 

a year, or 365 days? Ans. 19272 cubic miles. 

169. If the proportion of the sea on the surface of the 
earth to that of laud be as lOj- to 5, and the mean de^th of 
the sea be a quarter of a mile ; how many years would it 
take, if the ocean were empty, to fill it by the rivers running 
at the present rate ? Ans, 1708 years, .17 days, 12 hours. 

170. If a cubic foot of water weigh 1000 oz. avoirdupois, 
and the weight of mercury be 13J- times greater than of 
water, and the height of the mercury in the barometer (the 
weight of which is equal to the weight of a column of afl* 
on the same base, extending to the top of the atmosphere) 
be 30 inches ; what will be the weight of the air upon a 

square (bot? a square mile? and what will be the 

whole weight of the atmosphere, supposing the size of the 
earth as in questions 166 and 16S? 

Ans. 2109*375 lbs. weight on a square foot 

^ 52734375000 mile. 

1O24998046875Q0O.Q000 ofthe whole atmosphere. 

171. If a circle be 14 feet in diameter, what is its circum- 
fiwence ? 

iVtf/e. It is found by calculation, that the circumference of a 
drcle measutes about 3^- tiqQies as much as its ^^Mmeter^ or, 
more accurately, in decimals, 3^14159 times. Am, 44 feet 

172. If a wheel measure 4 feet across from side to side, 
lnow many feet around it ? Ans, 12f feet 

173. If the diameter of a circular pond hk 147 feet, whal 
ir & c£rcuinfereuce ? Am. 462 fed. 



17^ What is the diameter ef a circle, whoae ciremnJe- 
rence is 462 feet ? Am. 147 feet 

175. If the distance through the centre of the earth, from 
side to side, be 7911 miles, ^w manj miles around it? 

7911 X 344159 = 24853 square miles, nearly, Am. 

176* What is the area or contents of a circle, whose diam- 
eter is 7 feet, and its circumference 22 feet ? 

Note, The area of a circle may be found by multiplying** 
j> the diameter into ^ the circumference. Ans, 38J- square leet 

177. What is the area of a circle, whose circumference is 
176 rods ? Ans. 2464 rods. 

178. If a circle is drawn within a square, containing 1 
square rod, what is the area of that circle ? 

Note. The diameter of the circle being 1 rod, the circum** 
ference will be 344159. An$. ^7854 of a square rod, nearly* 

Hence, if we square the ditfieter of any circle, and multi-. 
ply the tquare by ^7854, the product will be the area of tha 
circle. 

179. What is the area of a circle whose diameter is 10 
rods? 10« X >7854 = 78*54. Ans. 78*54 rods. 

180. How many square inches of leather will cover a 
ball 3^ inches in diameter ? , 

Note. The area of a globe or hall is 4 times as much as 
the area of a circle of the same diameter, and may be found, 
therefore, by multiplying the whole circumference into the 
Mfhole diameter. Ana. 38 j. square inches. 

181. What is the number of square miles on the surface 
of the earth, supposing its diameter 7911 miles? 

7911 X 24853 = 196,612,083, Ans. 

182. How many solid inches in a ball 7 inches in diame* 
ter? 

Note. The solid contents of a globe are found by multiply- 
ing its area by ^ part of its diameter. 

Atis. 179f solid inches. 

183. What is the number of cubic miles in the earth, 
supposing its diameter as above ? 

Ans. 259,233,031,435 miles. 

184. What is the capacity, in cubic inches, of a hollow 
globe 20 inches in diameter, and how much wine wiil it 
contain, 1 gallon being 231 cubic inches ? t, 

Ans. 4188^8 + cubic inches, and 18*13 4- gallona. 

185. There is a round log, all the way of a bigness; the 
of the circular ends of it are each 3 square feet; 
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how manj solid feet does 1 foot in length of this log oon- 

tain? 2 feet in length? 3 feet? 10 feet? 

J^ solid of this form is called a Cylinder^ 

How do you find the solid content of a cylinder, when 
the area of one endj and the hngth are given ? 

186. What is the solid content of a round stick, 20 (eet 
long and 7 inches through, that iS;^ the ends heing 7 inches 
in mameter ? 

Find the area of one endy as before taught, and multiply it 
by the length. An$. 5^347 -{- cubic feet 

If you multiply square vnche$ by inchea in length^ what 
parts of a foot will the product be ? ■■ if square inches by 
fiet in length, what part ? 

187. A bushel measure is 18^5 inches in diameter, and 8 
illches deep ; how many cubic inches does it contain ? 

Ans. 2150^4 -f-. 

It is plain, from the above, that the solid content of all 
bodies, which are of uniform bigness throughout, whatever 
may be the form of the ends, is found by mulii^^ging the 
arm of one end into its height or length, 

Solids which decrease gradually- from the base till they 
oome to a point, are genenuly called Pyramids. If the base 
be a square, it is called a square pytcanid; if a triangle, a 
triangmar pyramid ; if a circle, a ctrcutar pyramid^ or a cofie. 
The point at the top of a pyramid is called ih& vertex^ and 
a line, drawn from the vertex perpendicular to tJbie frose, it 
called the perpendicular height of tiie pyramid. 

The solid content of any pyramid may be found by multi- 
plying the area of the base by ^ of the perpendicular heights 

168. What is the solid content of a pyramid whose base 
is 4 feet square, and the perpendicular height 9 feet ? 

4* X I = 48. Ans. 48 feet 

189. There is a cone^ whose height is 27 feet, and whose 
hose is 7 feet in diameter ; what is its content ? 

Ans. 346j^feet 

190* There is a cask, whose head diameter is 25 inches, 
finng diameter 31 inches, and whose length is 36 inches^ 

liow many wine gallons does it contain ? • bow manj 

beer gallons ? 

Note, The mean diameter of the cask may be found by 
adding 2 thirds, or, if the staves be but little curving, 6 
tenths^ of the difference between the head and bung diame* 
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tersy to the head diameter. The cask will then be ledaeed 
to a cylinder. 

Now, if the square of the mean diameter be multiplied by 
^7854, (ex. 177,) the product will be the area of one endl^ 
and that, multiplied by the length, in inches, will give the 
solid content, in cubic inches, (ex. 185,) which, divided 
by 231, (note to table, wine meas.) will give the content in 
^vine gallons, and, divided by 282, (note to table, beer meas.) 
will give the content in ale or beer gallons. 

In this process we see, that the square of the mean diame- 
ter will be multiplied by '7854, and divided, for wine gal- 
lons, by 231. Hence we may contract the operation by 
only multiplying by their quotient (^^^^ = ^0034 ;) that is, 
by '0034, (or by 34, pointing off 4 figures from the product 
for decimals.) For the same reason we may, for beer gal- 
lons, multiply by (iJli* = *0028, nearly^) *0028, &c. 

Hence this concise Rule, for guaging or measuring ouAv,— 
Multiply the square of the mean diameter hy the length; nml' 
tiply this product by 34 for mnCy on by 28 fbr becTj aindj point* 
ing off four decimals^ the product wiU be the coiieni in gaikmi 
and decimals of a gaUtnjk*., 

In the above example, the bung diameter^ 31 in. — * 25 in. 
the head diameter = 6 in. difference, aiid f of 6 = 4 inches; 
25 in. -|- 4 in. = 29 in. mean diameter. 

Then, 292 ~ 841, and 841 X 36 in. = 30276. 
rpy.^ (30276 X 34= 1029384. Ans. 102<9384 wine gals, 
men, ^ ^^^^^ x 28 = 847728. Ans. 84*7728 beer gals. 

191 . How many wine gallons in a cask whose bung diame- 
ter is 36 inches, head diameter 27 inches,' and length 46 
inches ? Ans. 166^17. 

192. There is a lever 10 feet long, and the fulcrum^ or 
prop, on which it turns, is 2 feet from one end; how manj 
pounds weight at the end, 2 feet from the prop, will be bal- 
anced by a poioer of 42 pounds at the other end, 8 feet from 
the prop ? 

Note'. In turning around the prop, the end of the lever 8 
feet from the prop will evidently pass over a qMce of 8 inches^ 
while the end 2 feet from the prop passes over a ^i>ace of 
2 inches. Now, it is a fundamentid principle in mechamea, 
that the weight and power will exactly balance each othetj 
when they are inversely as the spaces they pass oyer. Heaeei 
la this example, 2 pounds, 8 feet from me prop, will balaoM 
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8 pomds 2 feet from the prop ; therefore, if we divide ffc* 
duiance of the power from the prop by the distance of thg 
WEIGHT Jrom the propy the quotient uyUl always express the 
reilio of Vie weight to the power ; f = 4, that is, thetoet^Al 
wiil be 4 times as much as the powers 42 X 4 = 168. 

Ans, 168 lbs. 

195. Supposing the levef as above, what/9oti?er would it 
require to raise 1000 pounds? Ans, xo^ = 260 pounds. 

194. If the weight 'to be raised be 5 times as .much as the 
power to be applied, and the distance cjF the weight from the 
prop be 4 feet, how far from the prop must the power be' 
apjAied ? Ans. 20 feet 

' 195^ If the greater distance be 40 feet, and the less j- of & 
' foot, and the power 175 pounds, what is the weif/ht? 

A»F* 14000 pounds. 

196. Two men carry a kettle, weighing 200 pounds ; the 
kettle is suspended on a pole, the bale being 2 feet 6 inches 
from the hands of one, and 3 feet 4 inches from the hands 
of the other ; how many pounds does each bear ? 

I 85-f pounds. 

197. There is a windlass, the wheel of which is 60 
inches in diametor, and the axis, around which the rope 
coils, is 6 inches in diameter ; how many pounds on the aid«i 
will be balanced by 240 pounds at the wheel ? 

Note* I'he spaces passed over are evidently as the diame^ 
ters^ or the circumferences; therefore, ^ = 10, ratio. 

Ans. 2400 pounds. 

198* If the diameter of the wheel be 60 inches, what 
m^st be the diameter of tlie axle, that the ratio of the weight 
to the power may be 10 to 1 ? Ans. 6 inches. 

Note. This ealculation is on the supposition, that there 
is no friaiony for \Yhich it is 'usual to add -} to the power 
which is to work the machine. 

199. There is a screw, whose tlireads are 1 inch asun- 
der, which is turned by a lever 5 feet, = 60 inches, loag , 
what is the ratio of the weight to the power? 

Nate, The power applied at the end of the lever will de- 
scribe the circumference of a circle 60 X 2 =: 120 inches 
ra £ameter, while the weight is raised 1 inch; therefore, 
1kki^4raHo wdl be found bydwidmg the cbrcmnfereme of a ckde^ 
diameter w ItsMe m Uagikof Ae Isv^r, H ^ dkkgyu 
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MMM€rt the tkrtads of Ae icrew. 120 X 8f = Vafff cIn 
comference, and — -^ = ^"^h f^tio, ^ns. 

200. There is a screw, whose threads are j^ of an inch 
asunder; if it be turned by a lever 10 feet long, what weight 
will be balanced by 120 pounds power? Ana. 30171 pounds* 

201. There is a machine, in which the power moves over 
lO feet, while the weight is raised 1 inch ; what is the 
power of that machine, that is, what, is the ratio of the 
weight to the power ? Ans. 120. 

202. A man put 20 apples into a wine gallon measure,* 
which was afterwards filled by pouring in 1 quart of water; 
required the contents of the apples in cubic inched. 

Ans. 173^- inches. 

203. A rough stone was put into a vessel, whose capaci- 
ty was 14 wine quarts, which was afterwards filled with 2^ 
quarts of water ; what was the cubic content of the stone ? 

Ans. 664^ inchetw 
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NOTES. 

No. I. 

Ovcrdcan, Sept. 17, IBOL 
For value received, t promise to pay to Oliver Bountifui, 
tfr order, sixty-three dollars fifty-four cents, on demand, with 
interest after three months^ William Tbustt. 

Attest^ Timothy Testimony. 

No. 11. . ^ 

Bilfort, Sept. 17, ISOt 

Por value received, I promise to pay to O. R., or beareri 
■ ■ dollars ■ cents, three months after date. 

PbTSR PfiNCIU 



Bio FOBM8 or JDrOTKS. 

No. IIL 
By two Persona, 

Arian, Sept 17, 180C. 

For value received, we, jointly and severally, promise Id 
pay to C. D., or order, ■ dollars ■ cents, on 

demand, with interest Aldbn Faithfuu 

Attestj Constance Ablet. James Faibface. 



Observations* 

1 . No note is negotiable unless the words '^ cirarder^'* other> 
wise " m hearer ^^^ be inserted in it. 

2. If the note be written to pay him " or^order^^^ CSo. I.) 
then Oliver Bountiful may endorse this note, that is, write 
his name on the backside, and -sell it to A, B, C, or whom 
he pleases. Then A, who buys the note, calls on William 
Trusty for payment, and if he neglects, or is unable to pay, 
A may recover it of the endorser. 

3. If a note be written to pay him f* or fteorcr," (No. II.) 
then any person, who holds the note, may sue and recover the 
same of Peter Pencil. 

4. The rate of interest, established by law, being »x per 
cent, per afmum^ it becomes unnecessary, in writing notes, to 
mention the rate of interest ; it is sufficient to write them 
for the payment of such a sum, with interest, for it will be 
understood legal interest, which is six per cent 

5. All notes are either payable on demand, or at the ex- 
piration of a certain term of tinle agreed upon by the parties, 
and mentioned in the note, as three months, a year, &c. 

6. If a bond or note mention no time of payment, it is 
always on demand, whether the words ^^on denumtP^ be 
expressed or not 

7. All^otes, payable at a certain time, are on interest as 
soon as they become due, though in such notes there be no 
mention made of interest 

This rule is founded on the principle, that every man 
ought to receive his money when due, and that the non- 
payment of it at that time is an injury to him. The law, 
therefore, to do him justice, allows him interest from the 
time the money becomes due^ as a coQ}pensation for the 
injury. 

8. Upon the same principle, a note, payao/t* on demand, 
without tmy mention made of interest, is on interest aftar a 



FOBMS OF BONDIS* £61 

demand of payment^ for upon demiiiid such notes imme- 
diatelj become due. 

9. If a note be given for a specific article, as rye, payable 
in one^ two, or three months, or in any certain tim& and the 
signer of such note suffers the time to elapse without de- 
livering such article, the holder of the note will not be 
obliged to take the article afterwards^ but may demand and 
recover the value of it in money. 



BONDS. 

A Bandy voith n Ctm^^Hony fnm one to another. 

Know all men by these presents, that I, C. D. of, &c., in 
the county of, &c., am held and firmly bound to E. F., of, 
&c., in two hundred dollars, to be paid to the said E. F., or 
his certain attorney, his executors, administrators, or assigns, 
to which payment, well and truly to be ma^e, I hind myself; 
my heirs, executors and administrators, firmly by these 
presents. Sealed vrith my ^eai. Dated the eleventh day of 
y in the year of our Lord one thousand eight hun- 
dred and two. 

lite CoM^tUm of this obligation is such, that, if the above- 
bound C. D., his heirs, executors, or administrators, do and 
shall well and truly pay, or cause to be paid, unto the above- 
pamed £. F., his executors, administrators, or assigns, thts 
full sum of two hundred dollars, with legal interest for 
the same, on or before the eleventh day of next en- 
suing the date hereof, — then this obligation to be void, or 
otherwise to remain in full force and virtue. 

Signed, &c. 



A Condition of a Counter Bondy or Bond of Indemmtyy whtn 
^ one man becomes bound for another. 
The condition of this obligation is such, that whereas the 
above-named A. B., at the special instance and request, and. 
for the only proper debt of the above-bound C. "D., together 
with the said C. D., is, and by one bond or obligation bear- 
ing equal date with the obligation above-written, held and 

firmly bound unto E. F., of, &c., in the penal sum of- — 

dollars, conditioned for the payment of the sum of, &c., vrith 
l^gal interest for the same, on the day of 
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ttcst cnsviiig the date of the said in part leeited obligatia% 
as in and by the said in part recited bond, with the condition 
thereunder written, maj more fully appear ;-*if, therefore, ibm 
said C. D., his heirs, executors, or administrators, do and 
shall well and truly pay, or cause to be paid, unto the said 
£• F., his executors, administrators, or assigns, the said sum 
fd^ &e., with legal interest of the same, on the saM ■ 

day of^ &c, next ensuing the date of the said in part le* 
cited obligation, according to the true intent and meaning^ 
and in full discharge and satisfaction of the said in part 
cited bond or obli^tiou, — ^then, &c.^^therwise, &c« 



Note. The principal difference between a note and t 
bond is, that the latter is an instrument of more solemnity, 
being given under seal. Also,* a note may be controlled by 
a special agreement, different from the note, whereas, in case 
of a bond, no special agreement can in the least contioi 
what appears to ]Mve been the intention of the parties, as 
aspressed by the words in the condition of the bond. 



RECEIPTS. 

SItgrieves, SepL 19, 1802. 

Received from BIr. Durance Adlet ten dollars in full 
of aH accounts. Okvand Constance. 

Sitgrieves, Sept. 19, 180S« 

Received of Mr. Orvand Constance five dollars in fuQ 
of all accounts. Durance Ablet. 



Receipt for Money received on a Note. 

Sitgr'teves, Sept. 19, 18Q1 

Received of Mr. Simpson Eastly (by the hand of TiTun 
Trusty) sixteen dollars twenty-five cents, which is en- 
dorsed on his note of June 3, 1802. 

Peter Chebrtdl. 

A Receipt for Money received on Account. 

Bitgrieves, SepL 19, ISCIl 

Receiyed of Mr. Oranb Landike fifly dollars on 
^^aat Eldro Slackutt. 



yoBMs^ or RECBiprs, &€«-^BooK-KExpnio. idl 
Receipt for Money received for another Pen^ 

Salem, Aug. 10, 18f7. 

Received from P. C. one hundred dollars for accdtint of 
I>B. £u Truhan. 



Receipt for IrUeresi due on a Note, 

Amherst, Julj 6, IflEBT. 

Received of I. S. thirty dollars, in fiiU of one year's in- 
terest of $ 600, due to me on the ■ day of — — 
last, on note from the said I. S. .Solomon Gray. 

A 

Receipt for Money paid before U becomes due, 

Hillsboroug^ May 3, 18fl 

Received of T. Z. ninety dollars, advanced in full for one 
rear's rent of my farm, leased to the said T. Z., ending the 
nrst day of April next, 1828. Honestus James. 

Note, There is a distinction between receipts given in 
Adl of aU accounts^ and others in full of aU demands. The 
former cut off accounts only; the latter cut off not only 
counts, but all obligations ajid right of action. 



ORDERS. 



Archdale, Sept. 9, 1802. 

Mr. Stephen Burgess. For value received, pay to A. 
B., or order, ten dollars, and place the same to my account 

Samuel Skinner. 



Pittsburgh, Sept 9, 1821. 

Blr. James Robottom. Please to deliver Mr. L. D. such 
roods as he may call for, not exceeding the sum of twenty- 
Sve dollars, and place the same to the account of your 
humble servant, Nicholas Reubens. 



TOOK- 



It is necessary that every man should have some regular, 
vniform method of keeping his accounts. T\liat this method 
•hall be, the law does not prescribe ; but, in cases of dis- 
pute, it requires that the book, or that on which the charges 
were originally made, be produced in open court, when he 
will be required to answer to the following questions : — 
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